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“Wood Pavement in the Sictimentie. ' 


TABLE 1.—CoMPABATIVE Ween ¢ oF ) oem PAVEMENTS aS REDUCED To A TRAFFIC STANDARD. 











Weight per = Comparative Annual Wear 
BY GEORGE HENRY STAYTON, ASSOC. M. INST. C. E, Bi 8 yard Width | 4 De pth of ood ao sadeail tn 6 
bili ituation. yetem. per day of Six- “7 Mood Traffic Standard of 750 tons 
re teen Hours. oe ee per yard width per diem. 
(Concluded from page 266.) . a a 
The author inclines to the opinion that it is| | seit Prinane Tons. Inches. Inches. 
Bt e etceese+ | ABPDDBIFTICG. --- occ cccceevceres 60 0.456 0,25 
not desirable to lay blocks of a greater depth| [Ludgate Hill...... ~~ eR 1,236 0.428 0.259 
than will provide for a life of seven years, as ‘ie -++ | Henson's (east section). ... oe = = 
very few pavements retain a good surface after * Oxford Riaice <<<.) SUM dees co asin a: ssacns 1.164 0.475 0.306 
5 = a ey Asphaltic Leccdoamecoeceseces 1.137 0.494 0.315 
about six years’ wear. In (the case of the * Parliament Street. Improved...-..-..-------- 1,106 0.154 0.104 
yvements previously described which have | * Leadenhall Street. Henson’s .-...-----++-00e00s 1,000 0.264 0.198 
pa ° * Oxtord Street.. (west section). ... 985 0.329 0.250 
attained a greater life than seven years, it is|+ "0 To) lcoatwen oon 0.398 0.985 
proper to explain that those periods were only | Tgaionballiesst. Imafaned sc on att 
by the execution of frequent and| Kings Road ad 603 0.157 0.195 
ensured by ! Brompton Road... a... odatuadeas 584 0.184 0.236 
somewhat costly repairs. For instance, a con-| « piyware Road. a Sa ae eee oi oana 
siderable number of new blocks, of depths * Regent Street.. Asphaltic baila sahadgacenss<s san 0.286 0.384 
varying ge gg ae Pn, soaneete 2 Kin’ - Road.. é oi Improved (pitch pine). 658 0.060 O19 
the extent of wear, had to be inserted in mos cores | SIN pescaeensuaiasieinn~* se M -19¢ 
sovese (asphalt bed)...-..-.-- 498 0-139 0.209 
eases, while in others the old blocks were Plain (pitch pine).. 468 0.085 0.088 
taken up, reversed and relaid. These opera- ("SS | ! 434 0.139 0.240 
tions, however, are very unsatisfactory both in o- weal » (ime joint).. “ O43 0.204 
appearance and ultimate result. Experience oane Street....-. Hn -0-nseeesenseessonener ee | , 
consequently ee ve Sete oe * Weight of traffic taken from Mr. Howarth’s Paper in these instances. 
were adopted instead of 6-inch, it wou e ; 
preferable; and the author favors the opinion | © , act Sal rete 
that the smaller depth would be found not safety is concerned, niemeiieli of 1 in 20 would Unde r the _ = ene . —_~>S 
only sufficient but more economical and suit- | 2°t be toosteep. In Chelsea the main roads | fairly assumed that the annual cost of proper!) 


able, and would obviate much patching. 5-inch 
blocks are cheaper by 10s. per thousand, and it 
is estimated that in the first cost and twice re- 
newal of a pavement which has an annual 
traffic of 750 tons per yard width, there would 
be a reduction in cost of 1s. 6d. per square yard 
in fifteen years, or 1}d. per square yard per an- 
num. Even if the average annual wear of 
6-inch blocks should prove to be very little, 
after seven years’ wear, it will generally be 
found that the surface is irregular; but con- 
siderable hesitation is always shown before 
local authorities order the wood to be renewed, 
for fear that they may be accused of waste or 
extravagance in removing blocks which still 
retain a good depth. although they show a 
considerable worn and pulpy surface. In 
short, therefore, 5-inch blocks would give as 
good a surface and pavement as 6-inch blocks: 
there would be less waste of timber in renewal, 
; and on the whole there is little doubt that 
pavements would be kept in a better condition. 
Blocks having a depth of 5 inches only have 
been laid in Oxford Street, Leadeneall Street, 
and Aldersgate Street, and in Kensington a 
large area has been laid on this system; and 
the result so far appears to be satisfactory. 
The author has obtained numerous speci- 
mens of blocks from various streets, and he 
submits nearly sixty, which have been taken 
from Regent Street, Pall Mall, Cannon Street, 
Oxford Street, Ludgate Hill, Brompton Road, 
Praed Street, Sloane Street, King’s Road, and 
Fulham Road. It will be observed that the 
maximum depth of wood. is from King’s Ra d 
(pitch pine), which is 5; inches after four and 
a half years’ wear, and that the minimum is 
from Oxford Street (near Rathbone Place), 
which is 1§ inch after six years’ wear. 
Obviously there are local matters to be con- 
sidered in connection with wood pavement, for 
instance, the effect of the traffic in a wood- 
paved street having a sharp gradient. This 
has not specially come under the author’s 
notice, except at Ludgate Hill, where the 
blocks laid in 1877 were removed in February 
1884, having been, it is alleged, ‘“‘ kicked out”’ 
by horses’ shoes, and not fairly worn out by 
vehicles. The inclination of the carriageway 
of Ludgate Hill is 1to 25. Similar results are 
noticeable at the western approach to Hyde 
Park Corner, at which place the inclination is 
lin 37. The question of gradient in wood 
paved streets is also an important factor in 
regard to the tractive action of horses and the 
limit of safety for foothold, and it is regrett- 
able that so little experience thereon is extant. 
In the City the steepest gradient paved with 
wood is in Ludgate Hill, in some parts of Pic- 
cadilly § the inclination is 1 in 25: it might 
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are tolerably level, but there is little doubt | constructing, repairing, and renewing wood 
that the annual wear of the blocks in King’s | pavement, exclusive of cleansing, which is sub- 


Road (0,144 inch) is greater in consequence of 
the increased amount of omnibus traffic which 


jected to a traffic of 500 to 750 tons per yard 
width per day of sixteen hours, and leaving it 


has recently taken place, as, owing to a keen | in a thoroughly good condition at the expira- 


competition, omnibuses have been rapidly | 
driven along the streetZat times. A consider- 
able amount of light traffic has also seriously 





tion of tifteen years, does not exceed 1s. 9d, per 
square yard ; whereas the average annual cost 
of repairing and renewing the macadamised 


tried the wood. In Sloane Street the nature of | carriageways in Sloane Street and King’s Road 

























the traffic calls for no particular observation, 
and the annual wear of the wood (0.065 inck), 
together with the traffic-standard wear, gives 
a result which compares favorably and satis- 
factorily with any other street in London. 


Toinsure durability, it may briefly be as- 
serted, that next to sound construction it is 
highly important that the number of openings 
for gas and water-services should be limited, 
and that undue wear and tear can be mitigated 
by efficient cleansing and sanding. Neglect 
of the latter not only creates slipperiness, but 
is followed by permanent injury to the pave- 
ment itself. 

In support of the author’s views, he submits 
a number of blocks as taken up from various 
streets inthe Metropolis. Some are remark- 
able as specimens of excellent durability, 
while others exhibit considerable wear, and 
the very thin ones have created great surprise 
that a pavement could be held together with 
blocks so much worn. 

Cost of Maintenance.—The author has fre- 
quently been asked whether the wood pave- 
ment laidin Chelsea has proved economical as 
compared with macadam, the answer to which 
may be found in the following statement, 
which is based upon the assumption that the 
average life of the wood-blocks will be seven 
years, and which shows that the first cost, re- 
pairs, renewals, and cleansing, if spread over 
a period of twenty years, amounts to 1s. 9d. 
per square yard, whereas the previous cost of 
repairing, renewing and cleansing macadam, 
but exclusive of first cost, amounted to 2s. 10d. 
per yard. 

EsTIMATED Cost oF Woop PAVEMENT PER SQUARE YARD 
IN CHELSEA, FOR A PERtoD oF TWENTY YEARS. 








a. 8s. d 

—_ cont Peter cede nccdesababsctccaetence cudsin 0 10 6 
SOG0s Overs aSbobe 6abetes cecdcccescesceqae 6 
Renewal of blocks every seven years........ 0128 
Interest on loans (at 4 per cent.)............. 9 
20)1 6 5 

MP Ria 5 ind 6 asd un bhucsusssindecenece “32 
Add cleanaing and sanding .................. 0 05 
ADS Sei) iat oss cule | 19 





If the cost be spread over a period of fifteen 
years only, the figures will be increased to 1s. 


83d. per yard per annum for the wood + 5d. for 
therefore be assumed that so far as actual | cleansing, or a total of 2s. 1]d. 


formerly amounted to 1s. 11d. per square yard, 
and in Westminster similar repairs cost : 


a. «& 
™ Parliament Street. .-...---------++++-+e+eeees 2 10 
Was ce ccdiness c60cteeccceudaces cecose ss 2 10k 
> WRG IIR once cccasccccccenascccoccccace 2 0 
Great George Street. ....--.--.-.0-eeeeecenee a 


No doubt many similar instances might be 
adduced, in support of the assertion that, asa 
paving material, wood possesses the advantage 
of economy, independently of the saving in 
cleansing. 

The annual cost per square yard for laying 
and maintaining wood pavements in various 
localities, including interest on loans, is given 
in Table III. in the Appendix. In most in- 
stances the actual cost has been supplied, and 
in the remainder it has been carefully esti- 
mated, after making due allowance for efficient 
and creditable maintenance. 

The author regrets that he has been unsuc- 
cessful in obtaining fuller information as to 
the cost per square yard relatively to traffic 
weight per yard width, but such information 
as he has obtained he has classified in the fol- 
lowing Table, and from which certain deduc- 
tions are drawn. Until local authorities, or 
those persons directly interested in the ques- 
tion, adopt measures for ascertaining the 
latter, a considerable amount of theory must 
necessarily be exercised in deciding the ques- 
tion of cost according to the — of traffic. 


aily Trame Weight per 
yard yidth of Pavement. 
System. | 


| 400 | 600 | 750 | 1,000 | 1,950 
tons. tons. tons. tons. | tons. 
{ 


8. d. | 8. d. | s. d.| s. d's. d, 


Plain yellow deal ..... 14} - 119 -- ji 10) 
Plain pitch pine .....-. 6 : +4 
Creosoted yellow deal |1 o : 102 . i 
Henson's ..----+.-...+ 1% 1 8% 
Improved . abhiscPel ue Fe ier 1 ll 
pophaitic - davscoucsnae<s ne és 20 
Lioyd’s Seg eeecceses| oe e133 


‘0 
1 


The Sesdil edilloubtedly ‘aided the Sale sys 
tem of pavement the highest position in an 
economical point of view, and show the com- 
parative cost of other systems in a manner not 
hitherto attainable. 

It is apparent that as the minimum net cost 
of asoundly constructed and properly main- 
Yained wood pavement amounts to 1s. 9d. per 
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APPENDIX. 


MILEAGE AND NATURE OF METROPOLITAN STREET Reni 
CARRIAGEWAY PAVEMENTS, MARCH, 1884. Flints or Gravel 


Total Length. "Private ” Streets 
Consisting of, Macadam i Area of Wood Pavement 


AND DECEMBER 13, —e 


square yard for a traffic of 500, and not exceed. 
ing 750, tons per yard width, the absurdity of 
some of the maintenance contracts which have 
been entered into is remarkable. On the other 
— ——— | hand, a good bargain was made by the Im. 
TABLE 2. —First Cost OF Vampews Woes PAVEMENTS IN ‘THE METROPOLIS. proved Wood Pavement Co. in 1876, when the y 
a - | Coat per! ier nae ~- | undertook to lay and maintain a large area in 
| Sauare Laid, System. | Sguase Remarks. Piccadilly, also upwards of 2,000 square yards 
.| cad oamalace"’ eat aise raed jo in King’s Road, upon the “ deferred payment” 
| . & ‘: 
Ludgate Hill . ; ws | Improved 0 system, mee rate for eae being 3s. per 

Aldersgate Stree , 1874 - | Exclusive of concrete square yard per annum for a period of fifteen 

Northumberland Ave . R . 

headenhall Streot venue . 1s is \t foundation. years. The result will consequently be that 

Farilament Strect soenee ss 1, 1980 | no less than 45s. per square yard will eventu- 

Ktrand esse 9, 1877 ally be paid for an expenditure which in al] 

awa ds canteg i 1s re probability will not greatly exceed 30s. In 

| ond ya SRllebeabanate justice to the authorities, who entered into so 

Oxford Street costly a contract, it should be stated that in 

Leadenhall Street the year 1876 the modern system of wood pave- 

Oxtord Btreet ment was in its infancy, and that public bodies 

Brompton Koad.. : were somewhat timid in incurring large out- 

Euston Road... ‘| & ee lays thereon; and as the contract stipulated 

Pall Mal . d 9 Lloyd's ; 

tegent Street | ‘ " that payment would cease immediately the 

senna Eneet = S |Lingno-mineral contractors failed to efficiently maintain the 

Hi h Street. Kensington. i pavement, it was considered that the risk 

High Street. Notting Hill. “ : would be small, as a proportionate amount 

Beware Road ccc ae : r only would have been paid. 

Sloane Street... sonst Si ee, . Much trouble has been caused by public 
boards aecepting low tenders for first cost, 
and ridicuously low terms for continous main- 
tenance, and it has been truly stated on a 
former occasion by Mr. Burt,‘ that some per- 
sons ‘‘ were running a race to see which could 
get ruined the fastest.’’ This prophecy has 
been literally fulfilled, but unfortunately, as 

| { Annual Cost per square in the case of asphalt and other systems of 
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Area in 
Situation. When, 
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Asphaltic ° 


Henson's 
On 2 inches extra concrete. 





8. ON ee © 49.84 8 2S SS 
42 OO HS. 23 2 D2 eS 


keyed” | On existing concrete. 


Pitch pine 
Creosoted bi’ks « mastic joint 
Do. and cae joint 
a 


| Asphalt be 
Pracd Btro Bhoccscvocccsvnece f | 1876 | Plain 
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TABLE 3.—ANNUAL CosT oF VARIOUS WooD PAVEMENTS. 


King’s Road 
yard for First Cost, Re- | pavement when improperly undertaken, the 
yard width per di i. | Semana eee and In- consequences had seriously damaged the rep- 
in tons 


System. Situation. i ‘ 
| Sive of Cleansing) if| ytation of wood pavement. Considering that 


spread over a period of ; 
| fitoen years. - persons enter into contracts to efficiently 


= ror maintain large areas of pavements with a daily 
| Sloane Street 279 1 3% traffic of 600 or 700 tons per yard width, for a 
| ere = period of fifteen years, for the sum of 9s. per 
oes a ant yard, whereas the net costin all probability 
will amount to 13s., it is obvious that either the 
pavements will be insufficiently repaired or 
renewed, and the reputation of wood injured, 
or that “a day of reckoning’’ must come. 
With the experience already gained, it cannot 
be too strongly urged that public authorities 
should look ahead, and not accept a tender 
merely because it happens to be the lowest. 
Another matter ought perhaps to be men- 
tioned, although, perhaps,a somewhat invid- 
ious one, namely, that ample and competent 
supervision should be provided, so that every 
detail in the execution of the works, especially 
the rejection of unsound blocks, may receive 
attention. The operation of inspecting every 
block is undoubtedly tedious; fcr example, in 
the Chelsea works, where the timber supplied 
was of fair quality, it was found necessary to 
separately sort out, reject, and mark about 
one block in twenty, the rejections being 
l “———— | ninety-six thousand out of a total delivery of 
Life of Wood in Years, 
| 
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Plain (pitch pine) 

Creosoted blocks (lime peat... 
Henson’s 

Plain 

Improved. 

Asphaltic 

Plai 


ain 
Plain (asphaltic bed), King’s Road 


: Oxtors Street (E). 
Tenaeniod blocks (mastic joint) King’s 


Asphaltic. dtd kides gvencess 
Improved Aldersgate Street 

Improved Northumberland Avenue 
Asphaltic Fleet Street 


Henson's ...- 
Improved --| Oxford Street 
| Brompton Read.... 


Asphaltic. 

Henson’s .... odes 

Improved pestiament Street 
Oxford Streed 
Cannon Street . 
Leadenhall Street . 
fadgate Hill 

Piccadilly 
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TABLE 4.—Lirg oF VARIOUS Woop PAVEMENTS. 


i id ae cada 
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nearly two millions; and there is little doubt 
System. Situation | Traffic weight per 


. yard width per | ~| that, owing to the hurry of the work, many 
a Actual. Estimated. | blocks were laid which escaped rejection, but 
= assuredly these will be the first to fail. In 


Aldergate Street | ae works of considerable extent it would un- 

ee Avenue pr doubtedly be a prudent expenditure toemploy 

Cannon Street’ a competent inspector to look after the blocks 
Kings , alone. 

Tosum up,the author ventures to assert 

that a properly constructed and kept wood 

pavement meets with favor. He has personally 


+ ae 
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Carey's 
Henson's 
Creosoted blocks (mastic joint) | 
Creosoted blocks (lime joint) 
Plain Sloane Street. 

is Oxford Street (E.) 
Oxford Street (W.)......... 
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Asphaltic 
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Improved 
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Leadenhall Street 

Ludgate Hill 
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ascertained that shopkeepers and residents 
like it, in consequence of the absence of noise, 
and the absence of the inconvenience usually 
experiened by the frequent closing of the 
carriageway for repairs, as in the case of 
macadam ; that cabmen give it their unquali- 
fied approval ; and that the Managing Director 
of the London General Omnibus Oo., prefers 
it, if properly kept, to either granite, ‘asphalt, 
or macadam. Of cotrse, éxceptions have to be 
made in this as in all other cases, but the 
public generally appear to be satisfied with it. 


*Minutes of Proceedings Inst. C. E., vol. Iviii-, p. 79. 
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There are sections ofthe community, however, 
who do not view it with favor, especially car- 
riage-builders,, wheelwrights, saddlers, and 
granite merchants ; but their disapproval will 
be readily understood. The improved condi- 
tion of the carriageways of some of the best 
thoroughfares has also created a favorable 
impression upon strangers which has not been 
lost, inasmuch as deputations have inspected 
the various systems and made numerous in- 
quiries into their respective merits, not only 
on the part of the municipalities of the prin- 
cipal towns in Great Britain, but from France, 
Germany and other countries. At the present 
time a large amount of wood pavement is 
being laid in Paris and Berlin by the Im- 
proved Wood Pavement Co. 

The Author has described somewhat fully 
the details of what may be considered to be 
mere ordinary matters, but asthe success or 
failure of wooc pavement mainiy depends upon 
acareful consideration of apparent trifles, he 
trusts that he may be pardoned for having 
taken this course. He is of opinion that local 
authorities should invariably adopt measures 
for ascertaining the traffic-weight per yard 
width in a street before deciding to lay down 
wood pavement, as such information might 
prevent contractors from submitting a main- 
tenance-tender regardless of the duty the 
pavement has to perform, and that complete 
records of annual cost and wear should be 
kept. He again ventures to remark that it 
cannot be too strongly urged that the greatest 
discretion should be exercised in the accept- 
ance of tenders for construction and main- 
tenance, and that no reasonable expense 
should be spared in providing ample and com- 
petent supervision. Under these circumstan- 
ces he is of opinion that a close-jointed plain 
system of pavement, judiciously and faith- 
fully carried out, and improved upon from 
time to time, will give good economic results, 
as well as ensure a sound and suitable car- 
riageway pavement. 

Lastly, the author submits: 

(1.) ‘That where the ascertained annual cost 
of maintaining and cleansing a macadamized 
carriageway exceeds 2s. 2d per square yard, or 
where the traffic is so considerable that a 
quieter and cleaner pavement is deemed es- 
sential, the substitution of wood is desirable. 

(2.) That experience has proved wood pave- 
ment to be an economical and a convenient 
carriageway pavement for the streets of the 
Metropolis. 

(3.) That, notwithstanding many former in- 
stances of failure, the modern system has 
achieved a fair amount of success, and there is 
no apparent reason why its use should not be 


. extended. 


The paper is accompanied by several dia- 
grams from which the plates in the text have 
been prepared. 


Government Architect. 


Represenative Hopkins’ bill to establish the 
office of Government Architect ppovides that 
the President shall appoint a Government 
Architect, to hold office four years, who shall 
receive an annual salary of $——. Whenever 
the erection of a public building is decided 
upon he shall advertise for competitive plans 
and sp cifications, accompanied with estimates 
of the cost, which shall be submitted, together 
with the architect’s own recommendations, to 
a board composed of the Secretary of the 
Treasury, the Postmaster General, the Secre- 
tary of the Interiorand the Attorney General. 
The plan approved by the board shall be car- 
ried out in the construction of the building, 
and no change shall be allowed except with the 
sanction of the board upon the recommenda- 


tion of the Government Architect. The archi- 
tect whose plans are adopted shall receive the 
usual compensation. The bill provides that 
the Fe ofSupervising architect of the Treas- 


Architect of the Capitol shall cease to 
April 1, 1885. 


On the Influence of Punching Holes in 
















Soft Steel.* 


BY V. N. BECK GUERHARD. 


Russian Mining Engineer, Government Inspector of the 
Russian Kail Works. 








I lately conducted various experiments at 


the Poutiloff Works (St. Petersburg) respecting 
the influence of punching holes in soft steel 


which will be of some interest to the readers of 
the Mining Journal. 

The experiments commenced by testing nail 
fish plates (which are now proposed to be made 
from mild steel) in order to ascertain if the re- 


sistance of the fish plates will be decreased by 


punching instead of drilling the bolt holes. 
For this purpose 42 fish plates were cut from 
the same bars ofthe same mild steel containing 
from 0.1 to 0.15°¢ carbon, and the bolt holes, in 
the same number and of the same dimensions, 


were drilled in the first 14 plates, cold punched 
in the second 14, and in the last lot of 14 plates 
they were punched after heating the plates to 
a dark red heat. 


To these fish plates short pieces of rails were 


fastened, and the 21 joints so made,7 with 


drilled plates, 7 with cold punched, and 7 with 
hot punched holes. These were tested under 
a pressure of = 600 pounds 9.7 tons, the distance 
between the supports being 3’ 6’. The whole 
pressure was supported only by the fish plates 
as the upper part of the rail heads was so cut 
that they could not touch each other even in 
the maximum of deflection. The deflections 
are shown in the following table: 














Joints with cold | Joint with hot 
punched holes. | punched holes. 


Joints with 
drilled holes. 


Tempo- Perma- |Tempo-| Perma- Tempo- Perma- 











rary de- nent de- rary de-| nentde- rary de- nent de- 

flection. | flection. flection. flection. | flection. flection. 
39.15 33.95 49.00 43.55 61.90 56.50 
50.00 44.00 47.85 42.35 46,20 42.00 
43.90 38.15 52.60 47.00 67.25 52.00 
47.15 41.10 42.30 37.00 49.50 44.00 
56.20 50.00 49.85 44.00 | 47.20 42.75 
53.20 48.25 40.35 35.50 61.00 55.50 
46.10 40.80 43.35 38.10 57.00 52.30 
47.80 42.30 46.47 41.00 | 54.00 49.00 





made from a steel containing 0.05 per cent. 
more carbon (and the holes punched hot) the 
10 joints made with them were tested under 
the same condition as theformer and showed 
the following deflections: 


Temporary deflection. Permanent deflection. 
28.00 25.00 
26.50 21.30 
24.35 20,25 
29.00 24.30 
26.10 21.25 
25.00 20.35 
27.00 22.50 
25.85 23.20 
25.50 21.15 
27.25 22.80 


All the joints tested under a pressure of 
600 pounds = 9.7 tons were afterwards tested 
under a pressure of 900 pounds = 14.5 tons and 
not one fish plate showed cracks or any other 
sign of deterioration. The above described 
tests proved that punching holes cold in such 
a soft steel (from 0.10 to 0.15°f carbon) does not 
practically affect the fish plates, and that a 
very little increase of hardness—viz., carbon— 
has much moré influence on the resistance of 
the joints than the manner in which the holes 
were made. 

For the next experiments trial bars 10in. 
long by 1 in. wide were made from mild steel 
4and jin. thick; from each plate 6 bars were 


| prepared; the first was left untouched, in the 


second a hole } in. diameter was drilled, in the 
third a hole 4 in. diameter was punched cold, 


| the fourth the same as the third, but annealed, 


the fifth was punched with a } in. hole hot, and 
in the last a jin. hole was punched cold, but 
afterward drilled to 4 in. in diameter. 

These bars were tested for tensile strength 
and the results are shown in the following 


* from the Russian Mi Journal, for, 
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table; elongation is measured on 8 in., and the 


breaking strain is in tons per sq. in. 


Per. Cent. 
Elongation. 
Bar Wehcoshed 26.82 T.0", * 
, drilled 25.75 5. 
ist. series . coldpunched 23,04 3.0 
mild steel ld hed 
econtain- » Cold pun ‘he 
ing 0.12 | annealed 28.88 6.07 
carbon jo hot punched 27.08 5.07 
| » Punched and 
l drilled 27.40 5.31 
{ Bar untouched 31.59 19.58 
i » drilled 30.96 4.57 
and. series |” cold punched 27.05 0.88 
- tal e { » cold punched 
foe annealed 31.98 4.57 
aie jo hot punched 30,71 3.59 
ca ° , punched and 
{ drilled 31.15 4.57 
Bar untouched 25.67 26 3 
‘ , drillec 25-27 5.8 
ony, porien ' , cold punched 24.07 3.83 
mi tal: ee , eold punched 
once” annealed 7.09 5.31 
ee } hot punched 26.47 6.3 
carbon. =| ., punched and 
| drilled 26.61 5.8 
{ Bar yatoughed 32.22 re 
» adrille 30.39 4.5 
oa, norton | % eold punched 26.53 3.59 
= tan a i» cold punched 
con a annealed 30.26 3.83 
~ 12 | » hotpunched 30.26 3.35 
annua | . punched and 
{ drilled 32.15 4,33 
Bar qeigushed 29.7 25 : 
» drillec 28.8 5. 
stb, porien » cold punched 26.1 3.3 
m) t i ee | » cold punched 
conta: _ annealed 29.2 5.3 
a jo hot punched 29.3 5.8 
carvon. , ,, punched and 
{ dril.ed 0.3 4.0 
( Bar ‘seheaghet 29.1 =e 
» adrillec 28.6 8 
oe, pastes | »» cold punched 26.9 2.8 
MUG Btee . cold punched 
contain- annealed 23.9 5.8 
— jw hot punched 29.0 5.3 
carbon. , » punch and 
( drilled 29.9 5.3 
| Bar untouched 55.0 12.7 
. rille« 43.9 0.88 
7th series | » eold punched 30.3 0 39 
Ts . cold punched 
atee a annealed 47.6 0.64 
or | , hotpunehed 46.0 0.88 
arbo! | ,, punched and 
carbon. | drilled 47.2 0.64 
{ Bar pesomet 53.8 14.42 
i » drilled 44.4 0.64 
pa seutes » cold punched 34.4 0.39 
a rs | » cold punched 
noe 7 annealed 48,67 1.13 
ae | .» hot punched 49.61 1.13 
‘ : » punched and 
rilled 47.06 0.64 


carbon. 


These tests show that punching cold com- 
pared with drilling decreases both resist- 
ance and elongation—that annealing cold 
punched bars and hot punching are nearly 
equivalent, and that the after drilling of a 
cold punched hole reduces the influence of 
punching. 

In order to ascertain the influence of punch- 
ing, if the hole is punched not in the bar 
itself but close to it, 2 trial bars were cut (as 
shown in Fig. 1) from a fish plate, in which in 
one half 2 holes were punched, the other half 
remaining untouched. The drilled half of the 
bar gave 32.29 tons with 22.5 elongation, the 
| untouched half of the bar 30.55 tons and 26.7 
| elongation, viz: the hardness of the metal was 
|increased in the neighborhood of the punch- 
ing. 

The 3rd experimer.t was the following: at 
the ends of a bar of mild steel holes were 
punched as shown in Fig. 1 (a and b) after 
which the ends were bent, one end in the di- 
rection of the punching, downwards ()), the 
other in the opposite direction (2). 

The endb could be bent to a rightangle with- 
out showing any cracks, and sometimes flat as 
shown in d, whereas the end g always showed 
large cracks before being bent to a right an- 
gle. 

This test I have repeated in several works 
and have obtained the same results. 

The same test made with the same bar but 
with drilled holes gave other results. Both 





ends can be bent upwards and downwards 
without cracks, and the difference between the 
top and bottom of the holes cannot be seen, 
neither in welded iron does it occur. 

This fact induced the study whether miscro- 
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PLATE I---PUNCHING HOLES IN SOFT STEEL. 


Zop of ‘punched plate 


Bottom of punched plate 


scopical cracks are not formed on the bottom | 0.5 % of carbon and finally with 0.6°% carbon | bars, 4from each side of the hole, the bars 


of the punched holes, which is rejected by 
Barba in his ‘ Etude sur Vemploi de lacier,”’ 
but still admitted by many engineers. 


For this purpose a large quantity of small 
plates were prepared 5” x 3” x 4” of steel of 
different hardness, with shaped sides, and pol- 
ished surfaces, and in those plates 3 holes }” 
diameter were made, the one drilled, the 
second punched and thethird punched 3” and 
then drilled to 4”, after which the edges of 
holes were examined under the microscope. 


In no one of the large quantity of plates of 
steel examined of different hardness (from 
0.1 to 0.6 c) have I found cracks or flaws. In 
the drilled holes the edges under the micro- 
scope are also clean enough. In the punched 
holes only the top side is clean, showing a 
round edge, whilst the bottom side presented 
a sharp edge, in some places broken away, and 
drawn out with deep cavities discovering the 
crystalline structure of the metal. In short 
under the microscope we sce a clear picture of 
the rough destruction caused by the punch- 
ing. 

The inside of the holes is smooth for one- 
third of the length, with visible traces of the 
friction of the punch, the remaining # is of 
larger diameter with two or three cracks 
broken off. 


Instead of the microscopical crevices which 
I looked for, I discovered another interesting 
phenomenon, which as far as I know has not 
yet been described. 


On the smooth polished surface of my plates, 
around the punched holes, appeared clearly 
visible to the eye (without a glass) a design 
composed of curved lines, disposed like bun- 
dles or sheets, more or less tangential to the 
circumference ofthe hole and crossing each 
other. 


These lines shown on Fig. 2, 3 and 4 present- 
ing correct printing in lithographs from pho- 
tographs 5, 6,7, and 8, do not appear around the 
drilled holes, but around the punched and the 
after drilled holes they appear with the same 
clearness as around the holes punched to the 
full diameter. 


In puddiled iron plates I have not observed 
those lines. Remarked in the softest ingot 
metal, they were less visible in steel containing 


they could not be remarked. 
With the increased thickness of the plates | 


| the number and clearness of the lines in- | No: : 


| creased, as is seen by comparing Fig. 2, 3 and 
4 (thickness }”) with photographs 5 and 6 
(thickness L’’). 

The shape of the holes as is seen in the 
photographs has also some influence on the 
disposition and dimension of the lines. 


On all the small plates 5” x 3’’, the lines ap- 
peared as very small, but still visible indenta- 
tions. On the large specimen 10’ x 10” the 
lines were convex, gradually lowering to the 
end of the rays (different lines) and impercept- 
ibly flowing together with the surface of the 
plate. 

In the small specimens, (3’) lines reaching 
the edge were terminated with a plain surface ; 
whereas in the specimens with unplaned edges, 
such as fish plates, the most developed lines 
were visible beyond the edge of the specimen, 
and after crossing the lines projected in some 
cases on the opposite side of the plate. 


In all the samples the lines round the top of 
the hole were less developed, thinner and 
shorter, being sometimes disposed in small 
ripples and sometimes quite absent, changing 
into a characteristic dull colored metal round 
the hole. 

After heating and cooling, the lines did not 
disappear; they were, however less distinct. 

In order to determine how far from the hole 
the lines develop, a mild steel plate 10” x 10” 
3” thick was prepared with polished surfaces, 
and in the middle of it a hole of 1” was 
punched. 

Around the hole we obtained a very clear de- 
sign, shown in Fig. 9 from the top, and in Fig. 
10 from the bottom, the lines being convexed, 
so that they could be felt with the finger. 


After copying the design, the surface of the 
plate was corroded with acid, after which ap- 
peared a notable quantity of bubbles, as shown 
at Fig. 11 taken from another plate. 

After the action of ‘the acid all the convex 
lines disappeared, being eaten away by the cor- 
rosion. 

In order to see if the punching of the hole or 
the lines have an influence on the resistance 
of the metal and how far this influence acts, 


} the plate was cut (on a shaping machine) in 8 


| tested gave the following results: 


From the left, pits, lentrome end) breaking strain: 
1 98 tons, elongation 22.7 per cent. 

o = 19.0 

No. : 19.0 


27,43 


20.4 
26.8 
19.54 


i 
ce deus i the hole 
From the right side. an BeOR the hole: 


No. 6 mn, st : 
a the right side. ee end: 
ae oo ee oe = 19,09 

On examining the broken bars, we remarked 
that the fracture corresponds with the blow 
holes or bubbles, that the difference in the re- 
sistance and elongation are influenced by the 
same cause, and that such defects in the ingot 
are much more serious than the influence of 
the punching. Further we remarked that the 
surface of the broken bar which was before 
smooth appeared covered with convex lines or 
small ribs, which could be felt with the finger. 

Putting the broken bars together inthe same 
order they occupied in the plate (they were 
numbered before cutting) as shown in photo- 
graph 12, it appeared that the separate lines 
gave the same design as on the plate before 
the corrosion with acid—viz: the same lines 
reappeared at the same places, but were more 
developed and accompanied by other lines 
which were not seen before. 

In order to test this fact, another similar 
plate was prepared from the same sheet, and 
cut into eight bars, but without punching before 
the hole. After fracture the eight bars still 
showed the same smooth surface, without the 
slightest line. 

This test clearly shows that the lines on the 
plates on being annulled by pressing out and 
reappearing after the tension of the bars de- 
pends upon the strain in the metal caused by 
the punching of holes in the sheet. This re- 
appearance of the prominent lines after rup- 
ture of the bars shows that the metal evidently 
expanded more between the lines than in those 
parts of the bars which were covered 
with lines before the punching out—viz., that 
in the places covered with lines the metal be- 
came harder and less elastic, which is the 
reason that these parts projected more than 
the other parts which hgd expanded more. 

The appearance of fresh lines on the broken 
bars beside those observed on the plate before 
it was punched can be explained either by the 
lines having previously existed, but in the 
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form of prominences invisible to the eye, or 
that they did not exist, and that the expansion 
was Only caused by the punching of holes, 


which expansion occasioned the formation of | tained in this Society, it becomes my duty,as 
the lines described, but to a very slight degree retiring President, on this, the last evening of 


insufficient for their apparent formation—a 
formation obtained only after considerable ten- 
sion of the softer parts of the metal between 
the invisible lines of compression. 

In completing this description I must state 
that I consider the experiments made by me 
far insufficient for an exact scientific explana- 
tion of the causes and laws of the results I 
have observed. 

To my regret I have had to discontinue any 
further experiment owing to want of time and 
not wishing to take advantage of the kindness 
of the administration of the Pontiloff Works. 
However, judging by the results of the experi- 
ments made, I consider that the cause of the 
lines observed by me can be accounted for by 
the displacement of the molecules of metal, 
(in connection with its crystalline formation 
and the degree of its hardness) caused by the 
compression of the same under the punch and 
its distribution from under the punch into the 
surrounding mass. 

Barba states that the compression of 
metal when punched can temper the ring 
round the punched hole much more than it 
would be by putting into water a red-hot ring 
turned out of the punched circle—and another 
authority Treska describes the process of 
distribution of metals. 

It is possible that in continuing my experi- 
ments I might have arrived at quite a different 
conclusion, but the fact that the punching of 
holes causes a very import=2t forcing power is 
evident to me by the two following facts: (a.) 
The sides of rectangular plates expand as 
shown in Fig. 13 (taken from nature) after a 
hole being punched in the center--the bottom 
part of the plate expanding more than the 
upper. (0.) Iftwo holes are bored in a plate 
on two perpendicular lines, and at the point of 
contact of the lines a large hole is punched at 
an equal distance from the hole bored as 
shown in Fig. 14, then the bored holes will be 
transformed from circles into a flat and ellip- 

whereby the flattening on the top 
will be much less than the bottom of the hole 
= morein the length of the fibre than across 
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1 this method in the 
Pennsylvania oil district, where holes have 
| been bored by the thousand. The chisel is at- 
, tached to a short length of rods, with jars, and 
| these are connected by a round hemp rope toa 
| reciprocating beam, actuated by a steam en- 


| adopted and improvec 
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Modern Progress in Mine Engineering.’ 





In accord with the custom which has ob- 


the Session, to address you on some Engineer- 
ingtopic. In selecting a subject IT have been 
guided by the practice of previous occupants 
of this chair, who, I find, have adopted one of 
two courses—either to pass in review the prin- 
cipal important works in progress or com- 
pleted at home or abroad during their year of 
office, or, confining themselves to that partic- 
ular branch of the profession with which they 
may have more especially identified them- 


| selves, to relate what is of most interest as ex- 


emplifying the progress made in that branch. 

But Mr. Brunlees, the President of the In- 
stitution of Civil Engineers, in his recent ad- 
dress, took the first course, and so ably and so 
exhaustively has he dealt with the subject, 


| that, should I follow the same line, I could 


only repeat what he has already said with far 
greater ability, and so I will adopt the alter- 
native course, and I purpose to treat of that 


jimportant branch of civil engineering with 
| which I am most familiar, and to speak to you 


of the progress which, in modern times, has 
been made in mine engineering. 

Before commencing to win a mineral deposit 
some preliminary research is usually required, 
and this, more particularly in the case of a 
bed, is effected by deep boring. From very 
early times this has been done by a chisel fixed 
to rigid iron rods, motion being imparted by 
manual labor, aided by a spring pole, and, for 
moderate depths,this system,improved by sub- 
stituting a lever worked by an engine for the 
pole, is still much in use, and is the most eco- 
nomical. When greater depths were attempted, 
the repeated breakages of the rigid rods be- 
came a serious hindrance, but this difficulty 
was overcome by the invention of the free fall- 


| ing tool, by means of which M. Kind explored 


the Creusot coalfield to a depth of 3017 ft.,|b 
while at Sperenberg a depth of 4170 ft. has 
been attained. The Chinese, from remote 


ages, have bored holes by using a rope in 


place of rigid rods, and the Americans have 


Preside 
red Dec. 


. 









*Retiring ‘address of Mr, H. Bramall, M. Inst. C. E., 
at of the pe Ee eae uae 


gine, two men sufficing for all the labor and 
attention required. Holes of 1500 ft. depth 
have thus been put down in 36 days, a speed of 
39 ft. per 24 hours having teen attained, while 
the cost of a5 or 6 in. hole of that depth is 
stated at about 8s. 5d. per foot. Mather & 
Platt in their boring machine use a flat wire 
rope to connect the boring head with the motor. 
and the motion is given by passing the rope 
over a pulley mounted on the piston rod of a 
vertical steam cylinder. The turning of the 
chisel is effected by an arrangement in the 
boring bar, and cores of the strata are readily 
obtained from holes of 9 to 18in. diameter. The 
1300 ft.bore at the Bootle well was done by one 
of these machines, and they have also been 
largely used in the Middlesboro’ and other dis- 
tricts, the speed attained being from 4to 9 ft. 
in 24 hours. Herman, in 1854. proposed the use 
of diamonds for arming the cutter of a rotary 
drill, and in 1862 a patent was granted to 
Leschot for a drilling machine, in which the 
diamonds were mounted on the end of a steel 
tube, anda current of water employed to clear 
away the abraded rock. Further improve- 
ments have been effected by Colonel Beaumont, 
whose machines are now in extensive use. 
The diamonds used are of the black, or car- 
bonado variety, and are mounted (by pressure, 
on the end of a steel tube, and, on being ro 
tated, cut an annular groove in the rock, leay- 
ing a central core. The rods are tubular, and 
a stream of water passing down the inside of 
them, and flowing up between the rods and 
the sides of the hole, keeps the cutting surfaces 
clean, and brings upthe debris, Many impor- 
tant borings haye been carried out on this 
system. At Neuville, 2430 ft., chiefly coal 
measures, were bored through in 13 months, 
the hole being9 in. in diameter at top, and 
finished 4 in., and the average speed attained 
3} ft.in 24 hours. At Aschersleben, 2959 ft. 
were bored, the hole being 12 in. diameter at 
top, and 3in. at bottom; but at Libtheen, in 
Mecklenburg. a depth of nearly 4000 ft. is 
stated to have been reached in six months. 
The system has the advantage over all others in 
the large percentage and perfect state of the 
cores obtained, and the knowledge thereby 
afforded of the nature of the strata passed 
through, but it would appear to entail an in- 
creased cost of 50 to 75°; over rigid rods, and 
considerable trouble has been experienced, in 
Aus-ralia especially, from the liability of the 
holes to become crooked. The benefits de- 
rived from the continuous flushing of deep 
bore holes (patented in 1844) are very marked, 
and advantage has been taken of this in the 
plan for boring through alluvium, invented by 


Mortensen, and known as the Aalborg system, 
in which no cutting tool is used, but a current 
of water is forced down the inner tube, and as- 
cending through the annular space between 
that and an outer lining tube, brings up with it 
the debris; holes have thus been put down at 
a rate of from 60 to 100 ft. per day. 

The hand tools used by the miner in break- 
ing ground have undergone but slight change 
in form, but a decided advantage has been 
gained by the substitution of steel for iron, 
more especially in the case of drills, which are 
now very generally made from solid octagonal 
steel bars in place of iron bars with steel bits. 
Accidents having arisen from the use of iron 
for “ prickers ” and “ stemmere,’’ this material 
was forbidden by theJMines Act, 1872,Jand gun 
metal or copper has nm very generally sub- 
stituted. But these metals are both capable of 
giving off sparks, and®the new — proposed 

y Mr. Lawrence, though apparently safe, is 
not strong enough. For the first tamping a 
hardw eee is enon, os — 
safe, and safety,jfuse oug splace the 
“ pricker,” while the use of suitable cartridges 
would a the danger of prema- 
ture explosion from loose grains of powder 
being scattered in the hole. 


(TO BE CONTINUED.) 
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News of the Week 
Bids for Contracts 


~ Make all drafts, cheques and money orders 
payable to Engineering News Publishing Co. 


Tue Reapy BinpeEr.—It is with a good deal 
of satisfaction that we announce asimple de- 
vice for holding loose papers and pamphlets 
together until a permanent binding is desired. 
The temporary binders heretofore on sale are 
principally objectionable on account of their 
high price. The “ Ready Binder” is a simple 
contrivance of two pieces of wire twisted to- 
gether at the centre, bent at the end, and held 
tight by the sliding rings. It is sold at ten 
cents, or two for fifteen cents, sent post-paid 
to any address, Blank paper may be used for 
a cover if desired. 

WE give this week only the totals by sections, 
of the late bids on the New Croton Aqueduct. 
The details will follow as soon as they can be 
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properly arranged; in their present shape 
they would fill more pages of our paper than 
we can spare for that purpose. 


AN exhaustive article on the Labor Organi- 
zations of the United States, by Colonel Hin- 
ton, giving full statistics and many important 
facts, is to appear in the January number of 
the North American Review. 


AccorDING to the Comptroller’s report, there 
are in the city of New York, 10,832 salaried 
Officials, receiving monthly $917,952.40, or an 
average of $84.74 each. In addition to these 
there were on Sept. 1, 3,224 laborers on the pay 


| rolls, drawing an average of $60.13 each. 


Bins for eight items of sewer work in the 
upper part of the city, and one item of regula- 
ting grading etc., advertised .to be received up 
to Dec. 12th at the office of the Commissioner of 
Public Works, New York, were not received, 
owing to the fact that under the Constitutional 
amendment adopted at the recent popular 
State election, bonds could not be issued to 
meet the indebtedness to be incurred provided 
the contracts were let. 


AccorDING to the report of the Niagara Falls 
Park Commission, which is to be presented to 
the next Legislature, $1,400,000 has been fixed 
upon as a reasonable and just sum for the 
pieces of property selected along the American 
shore of Niagara Falls; the owners rate the 
same ground at $5,000,000. The Commission 
believes that the State can never conclude a 
purchase on more reasonable terms than now. 
Prof. Anderson recommends Goat Island as 
an admirable site for a botanical garden where 
almost every species of plant found in the 
country can readily be grown; and Senator 
Roble reduces the figures of the purchase 
money to 25 cents per head for the five mil- 
lions of people in the State of New York, and 
believes that no one will begrudge this small 
outlay when the benefits of free access to Ni- 
agara Falls are considered. 

THERE is not an engineer in the country but 
can collect some news of interest to other en- 
gineers and to many contractors, and that too 
without much labor or time spent in doing so. 
We make the following offer: For every half 
column of early intelligence, letting of bridges, 
water-works, sewers, railway, or other impor- 
tant work, or for the abstracts of bids of such 
work, prepared for immediate publication, and 
which is accepted by us, we will send postpaid 


7| one copy of Baldwin Latham’s Sanitary Engi- 


neering as long as the supply holds out. The 
work to be let must be of sufficient importance 
to be of more than local interest, and payment 
will be withheld until the accuracy of the news 
can be verified. It must also be understood 
that we receive at least one daily newspaper 


284 | from each of the principal cities of the Union, 
og5 | and that we will not pay for clippings there- 


from. Ifthe news is of value to us we will be 
certain to use it and pay forit. We hope that 
an effort will be made to fill our paper with 
additional fresh and valuable engineering 
news, while clearing out our stock of sanitary 
engineering literature. 


THE Mayor, Comptroller and Corporation 
Council of New York, to whom the Board of 
Estimate and Apportionment has referred the 
statements as to the money they would need to 
escape the embarrassments of the operation of 
the new Constitutional Amendment, reporte: 
on Dec. 5, to the Board. They reccommend 


the issue of bonds to meet contracts now let, 


and the meeting of preseut liabilities, but not 
to provide for more than the first four months 
of 1885, in cases where the Legislature can act. 
The Department of Public Works will require 
$1,545,015.12, and the Department of Parks 
$648,127.80, under this recommendation. 
Amounts now in the Treasury, which may be 
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applied to the works included in the above es- 
timate, assessments, and money which will be 
made available by acts of the Legislature, wi)| 
reduce this sum to $943,150. The Committee 
therefore recommended that bonds to the 
amount of $1,000,000 be issued to provide for 
these expenditures. The Committee further 
recommended that, in a supplemental estimate, 
provision be made for the expenses of the As. 
sessment Commission for the first four months 
of next year $8,500, and that $50,000 be appro. 
priated for extraordinary expenses to which 
the Board of Health may be put by a visitation 
of Cholera. The report was laid over. 

The amounts asked for by the various de- 
partments are about as follows:—The Dock 
Department, $2,090,673; the Armory Board, 
$2,375,000; the Board of Street Openings and 
Improvements, $137,000; the Department of 
Public Works, $1,047,565; the Park Commis- 
sioners, $1,062,954 to $3,064,624, according to 
the amount of work to be done. Unless these 
sums can be raised bytheissue of bonds before 
Jan. 1, it isthe opinion of the city authorities 
that all the work referred to must stop, 
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1885. 


With the coming year we propose to make a 
very considerable, and, we trust, a mutually 
beneficial change in our journal, and accord- 
ingly outline our programme as follows:- 

To increase the size to 36 pages. 

To increase the reading matter almost 
double. 

To illustrate more liberally. 

To add cover. 

To give weekly market report of engineering 
material. 

To increase our subscription to $5 after 
April 1, 1885. 

To increase our rates for new advertising 
after same date. 

We are well awarethat we make this very 
decided departure, and increase our expenses 
in the face of hard times among our old time 
clientage ; but we have duly figured the cost, and 
if we can stand it, they certainly can. We also 
believe that by spreading our sails now, we 
will be in a position to take advantage of the 
first gentle breeze of prosperity when it comes, 
as come it must. 

We have a country rich in resources and 
greatin enterprises for their developement: 
and it is the engineer, of all men, who must 
take the lead and work out the details of our 
future material progress, and the contractor is 
the one who must carry these plans into exe- 
cution. It isto these two powerful classes of 
workers that we look for our support, and we 
feel assured that if we do our part acceptably 
they will act out theirs. These men want the 
news that it is the special province of our jour- 
nal to gather; they can not afford to be with- 
out it; and we expect quite as much gain from 
the instinct of self interest among our patrons 
as from their personal pride in sustaining 4 
distinctive class journal. 

Our reading matter will now be equal in 
amount to that contained in our London con- 
temporary Engineering; and by giving all the 
American engineering news and the best of 
the foreign practice, we furnish our readers 
with material otherwise’ prohibitory from its 
cost. Engineering alone costs $10 per annum, 
and we feel accordingly justified in charging 
$5 for an equal amount of matter of vastly 
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mere special and general interest to sub- 
scribers in the United States. 

With increased space we can still further ex- 
pand into a special feature our contracting in- 
telligence ; and to this end we are rapidly ex- 
tending our facilities for gathering this class 
of information. Our past experience teaches 
us that our efforts in this direction have been 
appreciated, and we simply meet an evident 
demand. 

The weekly market report of engineering 
materials is also in response to oft repeated 
inquries. This department will be in the 
hands of an expert who will cover, to the full- 
est extent possible, the entire range of material 
entering into the practice of engineers or 
contractors associated with them. It is in- 
tended to be especially useful to the estimat- 
ing engineer, and will be arranged for his 
benefit. 

This is our programme, an1 we propose to 
carry it out to the full extent of our ability and 
means. Our sole aim is to publish a 
thoroughly practical engineering newspaper 
that no progressive engineer can afford to do 
without. 

But, Mr. Reader, present and prospective, 
we must have your hearty support; our in- 
terest is a common one; you want the matter, 
as full and as fresh as it can be furnished: we 
will provide it, if you pay for it. We can no 
more make bricks without straw than could 
the children of Israel, but with your full co- 
operation and the advertising patronage which 
is its necessary accompaniment, we can give 
you what you want and receive value for our 
services. It is hardly necessary to remark 
that we do not publish a paper solely for the 
great love we bear the class to which we cater, 
—good fellows though they be,—we are unsen- 
timental enough to require some modest com- 
pensation, at least, for our own labor. We 
however gratefully acknowledge the patronage 
that enables us to make the present forward 
step, and look hopefully to the future for 
further improvement. 


EE 


The New Havre de Grace Bridge. 


The completion this week of the foundations 
of the new Baltimore & Ohio railroad bridge 
at Havre de Grace, Md., is an engineering 
achievement unsurpassed in this class of con- 
struction. The work was commenced by the 
contractors, Gen. Wm. Sooy Smith & Son, in 
May of this year, since which time 5 piers have 
been founded by the plenum pneumatic pro- 
cess, in water and mud ranging from 68 to 80 ft 
in total depth. 

In our issue of May 10, 1884, we gave a gen- 
eral description of the bridge and the relative 
depth of each foundation. In that notice we in- 
timated that the foundation of Pier 9 was likely 
to be troublesome, there being 41 ft. of water 
and 33 ft. of mud at that point, with the bed 
rock sloping about 18 ft.in the width of the 
caisson. The successful completion of this 
difficult portion of the work was accomplished 
by Gen. Smith as follows: The caisson, with 
its load, was stopped at a point a short distance 
above the highest point of the rock, and held 
suspended by an extremely careful manipula- 
tion of the uplifting force of the compressed 
air in the working chamber. The rock was 
then blasted off to a depth of about 4 ft., (with- 
out any injury to the caisson, by the by); un- 
derpinning with concrete was then commen ed 
by sinking a 10 ft. square shaft at one of the 
low corners, to a depth of 13 ft., as soon as one 


| piller was in place, another was built at the| 

other low corner. The spaces between the | 
| pillars and the wedge shaped portions exten- | 
ded to the rock were next filled with concrete | 
put in in sections, a wall of concrete beng | 
jthus built under the entire circumference of 
= eaisson. This work a:complished, the 
central props, put in to assist in sustaining the 
great weight, were removed and this portion 
also filled with concrete. The holding in sus- 
pension of the entire mass of 10,000 tons by 
compressed air alone during the underpinnings 
was afeat never before accomplished under | 
similar circumstances, and though extreme 
care was necessary in maintaining the exact 
pressure required with just the proper degree 
of downward preponderance, thanks to the ex- 
perience and efficient organization of the con- 
tractors, this was done without any mishap 
whatever. 





—— 
The Utilization of Coal Waste. 





At a late meeting of the Scranton, Pa., Board 
of Trade, Col. A. J. Price delivered a lecture 
upon the utilization of culm or coal waste that 
contains some interesting and valuable sug- 
gestions, condensed as follows: 

In Germany, France and Belgium persis- 
tent effort is still being made to manufacture 
this waste coal into briquettes by the use of vari- 
ous cements, or coal tar and asphalt,and reduce 
the compound by pressure to a commercial 
form. Butthe effort is embarrassed by the 
cost of the artificial fuel when placed in com- 
petition with coal. 

In America, mine owners are using machin- 
ery adapted to a finer selection of material 
than ever before. A few years ago ‘‘ Chestnut ”’ 
was the smallest size of coal; we have since 
added ‘‘ Pea”’ and later still ‘‘ Buckwheat ”’ to 
the market brands; and a “ Pin-head”’ size is 
even now contemplated. Even with this fine 
division there still exists a cruel waste of pure 
crystals of carbon. The application of steam 
pressure blastand mechanical grates may still 
further utilize what is now a waste product. 

Edison and other electricians prophesy that 
the time will come when a tremendous electric 
force can be obtained directly from the carbon, 
without the intermediary of boilers, furnaces, 
engines anddynamos. The conversion of coal 
into electricity means only its combustion and 
the means, not yet discovered, of extracting 
the electric fluid. 

‘The fine coal dust has all the elements of use- 
fulness of the best coal in the bed; and as all 
coal can only burn on the surface, the interior 
of the lump being inert, the dust presents the 
advantage of being already minutely subdi- 
vided, and furnishing an infinitely greater 
surface for oxydation than the lump coal. 
With certain mechanical devices for maintain- 
ing combustion, the author believes pow- 
dered coal will be the fuel of the future. He 
has satisfied himself by experiment that the 
heat energy in a pound of powdered coal is 
several times that of the same in mass, that the 
waste of combustible gases is less in the pro- 
cess, and the ash is reduced to its minimum. 
The mechanical appliances only are wanting 
to utilize this waste energy. 

A new use fércoal dust, is its application in 
agriculture. A dark soil will sustain a more 

i vigorous existence in the plant than a light 
soil, and the reason is apparent when it is con- 
sidered that dark colors absorb the light and 
retain its heat. On all dark soil the season 
begins earlier and lasts longer. The use of 
carbon as an absorbent is unquestioned and 
the preparation of culm for agricultural pur- 
poses may, and sometimes will, doubtless: be 
supplemented by its admixture with the sew- 
age of cities, thus utilizing two great wastes. 

In cunelusion Col. Price recommended the 
appointment of a State Commission with 
means to conduct thorough investigation, ex- 
periments,etc,, upon this very important sub- 
ject. : 
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The Engineers’ Club of St. Louis. 





The above club held its annual meeting on 
Dec. 3., Prest. C. M. Woodward in the chair 
and 32 members present. Eighteen papers 
were presented during the past year and 49 
new members elected, making a total mem- 
bership of 106. 

The Committee on Nominations recom- 
mended the following ticket to be voted for by 
letter between now and next regular meeting: 
Presideat, Robert Moore; Vice President. 
Robert E MeMath; Secretary, Lewis D. Mil- 
ler; Directors, C. M. Woodward, Thomas J. 
Whitman; Treasurer, M. L. Holman; Libra- 
rian, J. B. Johnson. Additional names for 
candidates were proposed as follows: Presi- 
dent, C. M. Woodward; Directors, Theodore 
Allen, Howard Constable, Frank H. Pond. 

Mr. Robert Moore read at this meeting a pa- 
per upon Sewerage and House Drainage in St. 
Louis. 


on A —— 


Metric System of Weights and Measures, 





The committee on the metric system of 
weights and measures of the Boston Society of 
Civil Engineers has made its ninth report. 
Under the head of recent progress they state 
that, since the last report, at an international 
convention held in Paris in April 1884, it was 
agreed that the legal ohm, in electrical science, 
should be the resistance of a column of mer- 
cury one square millimetre in cross-section 
and 106 centimetres in length at the tempera- 
ture of melting ice. The American Electrical 
Conference, called together in Philadelphia, 
Sept. 8th, 1884, favored the adoption of this 
electrical standard and deemed it of natioral 
importance that Congress should fix standards 
of electrical measures. 

At Minneapolis flour is put upin bags of 50 
and 100 kilogrammes for exportation to the 
continent of Europe. Reference is also made 
tothe growing use of the metric system in 
books and tables used in the various profes- 
sions and trades; in the table issued by the 
Iron and Steel Wire Manufacturers Associa- 
tion of England, andin the ninth edition of 
the Encyclopedia Brittanica, etc. 

The committee recommends that civil engi- 
neers add a metric linear scale to all plans is- 
sued by them; it also advocates the abandon- 
ment of the U.S. gallon in water computations 
as a worthless unit, and points out the incon- 
gruities of translating volumes recorded in 
cubic feet into gallons, as is done in the re- 
ports of the Boston Water Board. 

In answer to the quesion—What is the use? 
the committee points out the many marked 
advantages ofa decimal computation as con- 
trasted with the use of our present diversified 
and conflicting standards. It admits that 
there will be at first much annoyance, the in- 
evitable accompaniment of the introduction of 
any improvement; it was so with the first use 
of our decimal coinage, but no American can 
be found who would willingly return to our 
hereditary sterling pounds, shillings and 
pence. That there should be a correspondence 
between our coinage system, and our weights 
and measures admits of simple illustration, 
cost entering asa factor into almost all compu- 
tations where the others are used, and ina very 
awkward fashion with our present methods. 
The metric system once thoroughly intro- 
duced, would change all this and simplify 
other transactions as it has pharmacy in prac- 
tically abolishing the mysterious figures of the 
old apothecaries’ tables and substituting for 
them the gramme and its decimals. 


rrr 


Joun B. Waritexaw, Civil Engineer, died at 
Griggsville, Ill., on Dec. 3, aged 78 years. Mr. 
WHITELAW came to St. Louis in 1839, and after 
practising his profession at Mineral Point Wis., 
returned to St.Louis in 1850. . 
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PERSONAL. 


D. Epwarps Conpon, a surveyor, has sued 
the St. Louis Elevated and Rapid Transit Com- 
pany, to recover $1,000 for services rendered 
in making surveys. 


SamvueL B. Sickier, son of Judge Harvey 
Sickler of Tunkhannock, Pa., was killed by a 
fall of rock from the roof of the Vosburg Tun- 
nel, on Dec. 5. Mr. SickLER was a graduate of 
Lehigh University and was employed as a 
Civil Engineer on the Lehigh Valley R. R. at 
the time of his death. 


ENGINEERING NEWS AND 


TRACK.’ 


BY W. B. PARSONS, JR., C. E. 
ROADMASTER SUSQUEHANNA DIVISION ERIE R. BR. 


( Continued from page 273.) 

As was said before, the matter of drainage 
|should receive every attention, and it will be 
| found economical to make all the ditches as 
|permanent as possible. Where banks are 
liable to slide they often can be held in place 
'by sodding. At tunnels or where water is 
| liable to flow freely it will be found in the end 
|the cheapest plan to form the sides of the 
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With double track the arrangement of side 
ditches and outsideslope of ballast is the same 
as with single track ; hence that which has pre. 
ceded is applicable to double track as we). 
There is however one new item to be consid- 
ered, namely, the arrangement of the ballast jy 
the space between the tracks. This space de. 
mands the same careful and systematic treat- 
ment as any other part and therefore the pbal- 
last, if gravel or cinders, should be sloped off 
as on the outside, thus forming a central] ditch 
as shown in appended diagrams. The bottom 
of this ditch should be 6 inches below the ties. 
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CROSS-SECTION, BROKEN-STONE BALLAST. 


Gro. STEPHEN, President of the Canada Paci- 
fic Railway, and Duncan McIntyre, late Vice 
President, arrived from England by the Oregon 
last week. It is understood that Mr. STEPHEN 
has been successfulin raising the funds with 
which to build the air line extension of the 
Canada Pacific from Smiths Falls to Montreal, 
the surveys of which have already been made. 


Tuomas CostTIGAN, aged 55 years, died Dec, 7, 
at 3115 Spring Garden Street, West Phila- 
delphia. He had accumulated considerable 
wealth. He was a railroad contractor, and 
was engaged in the construction of the Schuyl- 


kill division of the Pennsylvania Railroad, in | 


which over 600 men were employed. The 
straightening of the main line of the Penn- 
sylvania was also perfected under his direc- 
tion. 


construction of certain Western roads. Mr. 


CosTiGan had been twice married and leaves a | 


family of children. 


Hon. MicuaEL Dononvug, Ex-Mayor of Dav- | 


enport, Ia., died on Oct. 2. Mr. DonHOvVE was 
bornin Glasgow, Scotland, Feb. 9. 1816, and 
came to America in 1831. In early life he was 
a sailor but entering the service of the Cold 
Spring Iron Works, he superintended the cast- 
ing of the water mains and machinery of the 
original Croton Water Works. After serving in 
the Mexican War, Mr. Donouve and his 
brother Péter went to the Pacific Coast and es- 
tablished the first iron foundry there about 
1849. In1852 they lightedSan Francisco with 
gas. In 1865 hecame to Davenport and started a 
machineshopandfoundry. In 1874 he builtthe 
Davenport Water Works at a cost of about 
halfa million, and was President of these works 
at the time of his death. Mr. DononvE was 
otherwise much interested in water and gas 
works, and was one of the foremost promoters 
of the Davenport & St. Paul R. R. Co. 


He had also been identified with the | 
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ditches of cement, thus rendering them perma- 
nent and ornamental at the same time. Where 
ditches have to be stopped by fillings for road 
crossings or such causes they have to be car- 
ried underneath. This is done preferably by 
using the ordinary sewer pipe, either cast-iron 
or earthenware, or else a common wooden box 
drain, their relative values being in the order 
named. The most permanent form of con- 
struction is always best and cheapest in the 
long run. The size of course depends on the 
amount of water to be carried, but as a mini- 
mum the diameter of the pipe should be 8 or 
10 inches and the cross-section of the box 8x10 
inches. (Fig. 30). 


If earthenware pipe is used care must be 
taken to have it evenly tamped to prevent its 
breaking by unequal bearing. On long curves 
and cuts it is advisable to carry the water 
down on the inside of the curve so as to throw 
its cutting action against the bank rather than 
against the ballast. This is done by small 
drains set across the track at such intervals as 
may be necessary, at the mouth of which the 
outside ditch is dammed up so as to throw the 
water through the drain. They should be 
built of wood like Fig. 30 and be put down at 


the bottom of the ballast and be about 16 feet 
long. 


* Copyright by ENGINEERING News PUBLISHING Co. 
rved, T 2 


All Rights his ; 
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4, 1884. 


Each track, therefore, becomes as it were, a 
single track in which the ties are raised up by 
the ballast above the level on either side where 
water flows or may be present. But the 
water which is thus collected in the central 
ditch must be carried to the outside ditches by 
a system of cross-drains. These drains are 
three sided wooden boxes about 12 feet long 
and made of2 in. x 12 in. stuff stiffened with 
three small braces and with the ends bevelled 
off to conform to the slope of the ballast, 
(Fig. 31). They are placed between the ties as 
often as occasion demands at places where 
water collects, as at foot of grades, ete. 


Fic, 31. 


When broken stone is the ballast there is no 
need of a center ditch tecause water runs 
through the stoneand thence flows into side 
drains. Therefore, as was advised with single 
track to fill up flush with the ties, so in this 
case for the same reasons the ballast should be 
carried out level with the tops of the ties be- 
tween the tracks. 

a 82 and 33 show respectively the stan- 
dard cross-sections of road bed for both gravel 
and stone ballast of the Pennsylvania R. R. and 
of Bergen County Div. of the N. Y. L. E. & 
W. BR. R. In important characteristics they 
are identical, the principal variations being the 
distance between track centres and conse- 
— the distance from rail to edge of ditch, 
since the total width of roadbed is the same 
in both cases. The greater distance between 
the Erie centres is due to the original broad 

uge of 6 feet. Butit isan advan , as giv- 

ng greater clearance, to have the tracks far 
apart, and on the N. Y. Lackawanna & W. R. 
R. (where the bridges have centre trusses) the 
clear space is 9 feet. In locating sidings-and 
the tracks they should never be closer to main 
track than adopted s ard. Ifthe side track 
is on the inside of a sharp curve the outside 
rail must be elevated to prevent the tops of cars 
8 3 


(TO BE CONTINUED.) 









DecemBer 13, 1884 AMERICAN CONTRACT JOURNAL. 285 








The street gradients in the main part of the city may be | tilled at 300 to 400 degrees, and mixed with 15 per cent. 
on as ranging from 2 to 5 per cent., on the north | of mineral asphalt, is poured hot over the pavement, 
l and south streets, and generally about half as great | filling up all the minor interstices between the blocks. 
eres . a ey es —o9r lon the streets running east and west—although on | A thin coating of sand is then thrown over the surface 
Philadelphia, was opened on Tuesday in the} some of the latter are found some of the steepest before the asphalt dries. 
presence of a large number of city officials and | grades in the city—varying from 6 to 13 per cent. The first price at which this kind of pavement was let 
judiciary. This school is the outcome of an| Thecity ordinances passed last year requires a three | was $3.25 and $2.96 per square yard, for parts of Fifth 
experiment, which has been in progress for | ee Sap of tire for loads up to 3,000 pounds and a/| and Sixth streets, inthe spring of 1882. This was for 
some two or three years, at that institution. ourinch tire for loads not over 6,000 pounds. Asa | seven inch blocks on nine inch concrete, Since then 
h hich attended th i t matter of fact, however, loads of 7,000 pounds are com- | the cost of this work has .been constantly decreasing 
The success whic  & ende : € experiment, | monly hauled on wagons with two and three quarter | with each successive letting. The last work contracted 
resulted in the erection of a building to be de- | inch tires, and the ordinary two-horse wagons, carrying | for was let at $2.44, and the average price paid during 
yoted to teaching boys the handling of tools. | !oads of 3,000 to 4,000 pounds, have tires usually only | the seasongwas $2.56, 
The original school was started in the base- i oo wide. 3 X For six inch blocks on six inch concrete, the price has 
7 n the lower town the natural soil is a fine, light sand | varied on $2.32 on the first, to $2.18 on the last contract 
ment of one of the large buildings, and the which becomes saturated with water during flood | let. 
present building was begun @ year ago. The | stages of the river and on which there has been de-| The ordinary wages for common labor has been $1.75 
main floor is 50 by 150 feet in size, on which are | posited, in the artificial process of filling up, atoplayer| per day. The materials used cost about as follows: 
11 iron working machines, 10 wood working | of clay and debris ranging from one to three feet thick. | Seven inch cedar blocks, 80 cents to 85 cents per square 
machines, 12 benches with 48 vices for iron nee canna ceabuenan en ae ee ore ae the veges six inch blocks about 
, “ eet, y ipal stree aing sixty feet | 17 cents less. For gravel, 10 cents to 12 cents per square 
making and 10 double carpenters benches. wide. A general law of the city makes the roadway | yard of pavement with seven inch blocks. For asphalt 
A sixty horse power regulating Corliss en- i i ; eae 
i : ) three-fifths of the total width. paving cement, 15 cents to 18 cents per yard. The broken 
gine is a part of the appliance. There is a Street railroad tracks are usually of four feet gauge.| stone for concrete costs $1 per cubie yard, and sand 
battery of 8 boilers, which furnishes steam for | !aid four and one-half feet apart. The lines are as a| about the same. Cement varies from $1 to $1.25 per 
the engine and heats three of the buildings on rule, double track on business streets. barrel of about 260 pounds. The concrete in place is 
the anne The work of paving the streets of Kansas City may | worth about $3.50 to $3.75 per squaro yard. One block of 
8 > be said to have begun, properly speaking. in the spring | seven inch cedar block pavement has been laid during 
It is not the purpose of this school to turn | of 1ss2. At that date there was ninety-three miles of | this year on one inch boards with four inches of sand 
out trained mechanics, but to teach them to | streets within the corporate limits of the city, of which | underneath at a cost of $1.95 per square yard. 
handle tools with some degree of skill, and to | ‘ifteen miles had been macadamized, the remainder} Observation on the wear of cedar block pavement 
enable them to develop mechanical ability if being simply dirt roads. ; with concrete base show a good, smooth surface and 
th saodnee In the spring of 1882 all of the principal streets were | very uniform wear. 
ey I ; ; te ina very bad condition. The first contract for paving| Blocks taken up at the intersection of Fifth and Main 
Much of the success of this enterprise is due | any street otherwise than macadamizing was let in | streets, in the center of the business part of the city, 
to the earnestness and ability of T. Mason | February, 1880. The specifications called for Medina | eighteen months after laying, showed a very regular 
Mitchell, M. E. (N. ee a after the Belgian form, and six to | wear of one-quarter to three-eighths of an inch. Blocks 
seven inches deep, laid on a six inch bed of coarse sand, | taken up for water and gas connections on the most 
FaRREL AND CoMPANY, PHILADELPHIA, have and with the joints between the blocks filled with | crowded parts of Fifth and Sixth streets, where nearly 
secured the contract from the U. S. Treasury asphalt paving cement. The cost was $3.50 per square | all the heavy loads are confined to the ten and one-half 
Department for fire and burglar-proof safes, | yard. The work was not, however, completed until | foot strip of paving between the railroad track and the 
burglar-proof vaults and safes, fire-proof vault ae vais oat eancwr coe the second contract had | curb. show a wear of about three-eighths of an inch in 
: es : : ; : 
doors, shell safes and locks needed by the de- | °e” !et. in February, 1862. for paving with round white | nearly two years. 
celioadd tie tha cank Genbh ween eedar blocks, six inches long, set on one inch boards, There has been no repairing done on these streets, 
Pp y . bedded on three inches of sand. The spaces between | and there is no indication that any will be for some 
Proressor McALLISTER, Superintendent of | Which were rammed full of sand, and a coating of as |time. The blocks are so thoroughly fastened together 
the Philadelphia public schools, lectured at — paving cement a over the surface. The cost | that sections of four to six square feet have been taken 
2 ‘ was $1.75 per square yard. up without breaking. No swelling of tne blocks and 
the Spring Garden Institute, on Tuesday even- Under the law of this city, the paving of any street | raising of the concrete has been observed. In very 
ing, on wood carving, showing the wonder- | cannot be done by the authorities until the owners of | cold dry weather fine cracks appear running nearly di- 
ful progress made in the art, during the past | property along the street, representing the majority of | rectly across the surface of the pavement. They usually 
fifteen or twenty years, and showing as a re-| the front feet (exclusive of non-resident ownership) | occur on steep grades and open from one to one and 
sult the general growth of artistic taste. a pf een ape the common — have = one-halfinches if the extreme low temperature con- 
cas : work done. § also necessary a e@ property | tinues, but close up again with warmer weather. 
Tur Plumber’s Association, of Philadelphia, sake 
opened atrade school last Tuesday evening, 
at 139 and 141 North Seventh Street. The 
course includes the making of solder, bit, 
straight and branch joints, dressing sheet lead 
and the use and care of tools, and generally 
the scientific and practical theory of plumbing. 
Tue Philadelphia councils will probably 


cmon shold apentysubatantially what kind of pare: | he fist stone pavement Iai after the Modina stone, 
is assessed against the property fronting on the street. ne & part of Filta street, wavon & part of Bluff street. 
For cedar block pavement the roadway is excavated to b was expected thataseiicient thickness of the old 
proper Gopth and made to conform to the shape to be — metal would be found to form a good foun- 
given to the finished surface of the pavement. Care is ation on most of this street, considering the tons of 
tnhem 06 cedure, a6 faran penaiile, uniform Geneity of broken stone that had been hauled there during the 
the sub-grade, by the use of a two-ton roller, (the only SIOVISES poem Re Che eawney of Cite the specifica- 
one available.) end by Siling in eclt spots with Sesion tions called for a six inch concrete foundation, which, 
stone and ramming them down into the soil. Raia ees9at iececnames ao ; he oon ae On 
soon act upon the resolution of looking to the| On this sub-grade is placed a layer of hydraulic Seanad wee of the dating, on iis re 
abatement of the nuisance of foul drainage | cement concrete nine inches thick on some streets, and | quality of native stone, was used for the wearing sur- 
entering the Schuylkill river near the Girard | ix inches thick on others, depending principally on | face on my recommendation. This pavement cost $2.95 
Avenue Bridge. oe a eeeriaes moses ~ aan per square yard, or about $2.35 exclusive of the concrete 
A LITTLE improvement in the volume of busi- | street in a residence part of city. In an exceptional in- ap of three inch agricultural tile drain pipe was 
ness was observable last week in several lead- | stance the depth of the foundation has been reduced | jaid along each side of the street near the gutters—that 
ing eastern and western commercial centers. |‘? four and one-half inches by the property owners, | on the east side being for the purpose of draining the 
Possibly it is due to the near approach of the although, generally, the popular disposition has been wet soil at the base of the hill, along which it runs— 
holidays. Manufacturers, miners, shippers and 
wholesale merchants all believe January will 
bring with it a real improvement. Much of 
this hopefulness is due to the natural elasti- 
city of the American character. No heavy 
transactions in the iron trade have been heard 
of lately, but several are anticipated. Require- 
ments for important engineering enterprises 
will be presented before Feb. 1. 
oe 
Kansas City—Street Pavements. 


Philadelphia Notes. 




























































































































































in favor of the nine inch base on streets of all kinds. and that on the west side for:sub-drainage and pro- 
The concrete is composed of five parts by measure, of | tection of retaining wall. 
clean lime stone, broken to go throvgh atwo and one-| Observations on the wear of this paving show nu- 
halfinch ring, and two parts of clean, coarse river | merous minor depressions of the surface, principally 
sand, with one part of approved hydraulic cement. The | along the east side, and are due partly to unequal wear 
sand and cement are thoroughly mixed dry,and then | of the blocks, and partly to settling of some of the 
wet, and the mortar spread over the stones, which are | numerous excavations made and imperfectly refilled, 
spread out ina layer in the box. The mass is then | just in advance of the pavement. 
thoroughly mixed together and loaded out into a| A very superior quality «f sandstone block pavement 
wheelbarrow, and deposited in place, and rammed | has been laid during the past season on Union avenue. 
until mortar flushes to the surface. The cement is re- | The stone isa firm, small grained, metamorphic sand- 
quired to stand thirty-five pounds tensile strain per | stone of pinkish color, quarried in the foot hills of the 
square inch after twenty-fourhours. The brands used | Rocky mountaixs. in Boulder County Col. It lies in 
have been “Fort Scott,” Kan., “Milwaukee” and va-| well defined and fully separated ledges varying in 
rious kinds of Louisville. On the surface of the con- | thickness from one inch to several feet. The ledges 
crete, which is made to conform to surface of street, a| selected for paving stones are from three to four and a 
layer of sand isspread about one-half inch deep, or| half inches thick, and the blocks are cut out from 
sufficient to fill up all minor irregularities of the sur- | eight to twelve inches long and six inches wide. The 
tace of the concrete, and make an even bearing for the | Union avenue pavement has a concrete base of nine 
blocks. The blocks dre of white cedar, varying from | inches, with two inches of sand on top. and has the 
four to eight inchvs in diameter, and are required to be | joints swept full of sand, The side joints are smooth, 
cut from good, sound live timber. They are usually | corresponding tothe natural top and bottom beds of 
seven inches long when set on nine inches of concrete, | the stone in place, and the ends recut to lay to one-half 
and six inches on the lighter base. They are sawn | inch joint. 
with parallel ends by gang saws, and are laid up as| This pavement cost $5.38 per square yard, or about 
close together as practicable in the street. The inter- | $1.25 exclusive of concrete. The stone cost on cars here 
stices between the blockgare twice swept full of gravel, | about $2.50 per square yard, measured as laid. Por- 
which ranges in size from one quarter tothree quarters | tiens of this pavement that has been under heavy and 
of an inch, and rammed down with round pointed iron | continuous traffic since first put down, indicate «xcel- 
rods. After the first ramming, the surface of the block | lent wearing qualities. A part of Mulberry street, West 
is made smooth and uniform wherever it may be un-/| Kansas, has also been paved with this stone, cn a nine 
even by going over it with a light paving rammer. inch bed of sand. with a well prepared sub-grade. Fast 
Asphalt paving cement, composed of coal tar, dis- | Ninth street, from Main to Grand avenue, is now being 





At the regular monthly meeting of the 
Kansas City Civil Engineers’ club on Nov. 29, 
City Engineer Wm. B. Knight read an impor- 
tant paper upon “The Street Pavements in 
Kansas City.”’ An abstract of which is given 
below : 

Kansas City is divided topographically into two dis- 
tinet parts, the main portion of the site being a high, 
broken ground, elevated 100 to 200 feet above the Mis- 
souri river, and thesmaller portion being level “ bottom 
land” lying beyond the base of the bluffs and only 
about 25 feet above low water mark. 

The soil of the upper town is arather yellowish clav 
containing generally a small proportion of silica, and 
most of it is suitable in its natural state for making 
brick of fair quality. It softens easily and becomes 
slippery, and is of greasy appearance, when moistened. 
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paved with the same material, on six inches of concrete. 
The grades on these two blocks are 8 and 13 per cent. 

Walnut street from Twelfth to Twentieth, about 4,600 
feet, was macadamized last year. The stone was care- 
fully selected for hardness, and was broken to size from 
three and one-half inches totwo inches, They were 
spread on in three layers, one of five and two of four 
inches each, making a thickness when rolled of thirteen 
inches at center of roadway, and eight inches at gu‘ters. 
The top layer is of very hard flinty rock and was mixed 
with a binding material of sand and clay; the only 
roller available was an o'd one weighing about 4.000 
pounds and was altogether too light to compact the 
metal. There was considerable travel over this street 
while the work was in prozress forming well-defined 
ruts in the louse stones along the center. The street 
has been carrying a large and heavy traffic for a year 
now, and is in very good condition, although it has had 
no repairs at all. This work costs sixty-three cents 
per square yard. 

A portion of Hickory street in West Kansas, about 
half a mile long, was paved under the Telford-McAdam 
specifications, at a cost of seventy-eight cents per 
square yard. It has had no repairs since completed, 
and bas been carrying a very large traffic with reason- 
ably satisfactory results, 

All the materials used and the execution of the work 
is under constant supervision, one and frequently two, 
inspectors being assigned to each street piece of work, 
the whole work being under the immediate charge of 
the Superintendent of Construction and care is taken to 
insure good workmanship, and a substantial comp /i- 
ance with the specifications throughout. 

The drainage system of the street surface is from the 
center each way to the gutters, and along the gutters 
to sewer inlets at nearest street corners, 

The standard form for paved streets makes the pave- 
ment at the center of the street level with the curbs, ard 
thence sloping down on curved lines to eight inches 
below this level at the curb line, oxecepting in the case 
of macadam streets, which are designed to have twelve 
inches fall to the gutter. Considerable variation, how- 
ever. is found to be necessary on account of the exist- 
ence of singie or double lines of street railway tracks 
along the center of the roadway, and frequently on 
account of streets where the old established grade 
varies from “level across’ to three feet higher on one 
side of the roadway than on theother. Some modifica- 
tions are advisable, too, in cases of steep longitudinal 
grades, but the general purpose has been not to mike 
the cross-slope greater than eight inches in eighteen 
feet, and to make the gutter not less than six nor more 
than twelve inches deep. 

Starting inthe spring of 1882 with seventy-eight miles 
of dirt streets out of the total of ninety-three miles in 
the city, and the remaining fifteen miles old Telford- 
MeAdamized streets, which included all of the business 

streets, andthe work of paving done since then has 
beaen as follows: 


Miles paved Cost. 
Wi GON iiax.scicltinstyci es -actoncesivesseqnenet 0.98 $$ 31,137 


BR IRs oo vac sccdsosenetecinsds ewesivensatesue 2.63 13,2755 

MNEs 5 uacndsnneswaeedankeecacinsseesean 9.03 442,167 
ED bascceen chases 000sssendeveanens . 12.64 $606,059 

We have taken up five and two-thirds miles of old 

McAdam pavements andreplaced it with stone or wood 

blocks. 

There is now inthe city, of old McAdam Miles, 
PAVOMENLE, BHOUE: «.-.-.ecececeeccecescccvscvssecs 

Of new McAdam 

Of cedar block on concrete foundation 

Of stone blocks on plank foundation 

Of stone blocks on plank foundation 

Of cedar blocks on sand foundation 


Total paved streets 


Permits are only given to parties who have obtained 
a proper license after filing a bond of $1,000 and depos- 
iting $25 in cash with the city treasurer, subject to the 
order of the city engineer. The conditions J have re- 
quired of all parties who desire to make excavations in 
paved streets for gas, water and sewer connections, pro- 
vide that the trenches shall be refilled with small 
broken stones, mixed with only moderate proportion 
of clay, putin and thoroughly rammed in twelve inch 
layers. The sides of the excavation at the top are 
sloped out and double the original thickness of concrete 
put in, and the blocks replaced in a workmanlike man- 
ner. A special inspector is employed for the purpose 
of securing good work. As a rule,this has been ac- 
complished and the pavement restored to its original 
condition and without sunsequent settlement. This 
is considered a very important matter, and the require- 
ments are based upon the principle that no individual 
has the right to damage astreet pavement ifitis prac- 
ticable to prevent it. The Water Works company, and 
the Gas company have ageneral right to dig up the 
streets without legal restrictions, which ix essentially 
wrong in principle, but practically, in this city, these 
companies have usually manifested a disposition to 
comply with proper requirements. 

The general law of the city requires that railroad 
companies shall pave the space between the rails of all 
tracks, and a space of eighteen inches on the outside of 
each railin the same manner as the roadway outside 
of such tracks may be paved. 

Great difficulty has, however, been experinced in get- 
ting this work done right, and practically the paving 
done by the companies is of a very inferior kind. 
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A Large Valve. 


There was shipped over the N. Y¥. Central R. R., some 
weeks ago a 56 inch valve marked “From The Eddy 
Valve Co., Waterford N. Y., to the Central Milling Co., 
Niagara Falls, N. Y.,’’ and bearing a sign claiming that 
the valve was the largest one ever made. In the water 
works of several large cities are 36-inch pipes, and a few 
cities have 48-inch, but no larger. This 56-inch valve is 
for use at the bottom of a pit or shaft about 75 deep, and 
is to be placed between an iron stand pipe and a turbine 
water-wheel, so that the water can be shut out of the 
wheel-case and the wheel inspected from inside the 
case without having to shut off the water at the canal 
upon the surface ofthe ground. The opening being 56 in. 
the gate of the valve is about 60 inches in diameter, 


New RocHE tr, N. Y., is about to build water-works. 


JERSEY City, Dec. 8.—This city and Newark are about 
to take legal measures against the manufacturers who 
pollute the Passaic River, which supplies them with 
water. 


THE Pond Engineering Company havy> just closed a 
contract with the City Water Company, Austin, Tex., 
to set their three 70 horse power boilers with the Jarvis 
patent furnace and will proceed with the work at once. 


LONDON WATER CoMPANIES.—The New River Company 
is, by far the richest of the London companies for 
supplying that city with water. Its income last 
year was no less than 434,280/. 16s. 6d.! Next comes the 
East London Water-works Company. with an income 
of 244.5901. The smallest London company is the Chel- 
sea one, whose income is only 103,850). 


JosEPH Epwarps & Co., of New York. are building a 
dredge boat for Capt. Eads, for use in the Mississippi 
jetties, on the same plan as the one recently built by 
them for the Okeechobee Land Company. The outfit 
consists ofa 15inch centrifugal pump, coupled direct 
to a 65 horse power Westinghouse engine. The powerful 
suction of the pump lifts the mud which is agitated by 
separate machinery and discharges it over a levee or 
elsewhere, as required. 


THE LiveRPooL WaATER-works.—The boring of the 
Lianforda Tunnel, the second tunnel in connection 
with the Liverpool Water-works, at Verniew, North 
Wales, has just been successfully completed, the work- 
men from each end meeting exactly in the center. The 
tunnel is 1,607 yards long, 116 yards longer than the 
Cynion Tunnel, and the work of boring it has occupied 
about two years. The contractors for both tunnels 
were Messrs. Gabbutt & Owen, Liverpool. The long 
section of pipes from Ellsemere to Maspas, Cheshire, 
has also just been concluded. 


H. F. Dunuam, of Cleveland, Ohio, whose name was 
mentioned in a recent number, in connection with 
water supply at Menominee, Mich.,is the engineer of 
the works being built in that city. 

Eastern parties began the work rather late in the 
season but were fortunate in securing the services of 
Mr. A. W. Inman, of Providence, R. I. (a brother of the 
Inmans in this city) who has had entire charge of the 
pipe laying, and has pushed the work forward with his 
usual faithfulness and vigor. 


Harrissure, Dec. 8.—The Common Council of this 
city to-night refused to ratify a contract between the 
city and the Steelton Water Company, on the ground 
that the city has no right to sell water to a foreign cor- 
poration. The latter corporation is eomposed princi- 
pally of Philadelphia capitalistg@who will lose consider- 
ably by this action. The city has laidaline of pipe to 
the Southern limits at a cost of $40,000, while the Steel- 
ton Water Company has given out the contract for the 
laying of pipe all over the borough of Steelton. William 
E. Elkins, of Philadelphia, is President of the Water 
Company, and M. Maloney is Secretary. 


giving an area of 2,827 square inches, and 
a@ pressure of 92,000lbs. upon the back of 
the gate when itis closed. To withstand 
such a pressure and be servicable, requires 
first-elass material and work. The valve 
is about 6ft. wide and 11} ft. high over all 
and 2 ft. from face to face of flanges. It 
was made specially for the place and pur- 
pose named, and is supposed to be the 
largest valve ever made. We givean illus- 
tration of it, reduced from a large photo- 
graph. 


Lonpon, Dec. 9.—The editors of eighty 

leading newspapers and magazines of 

_.. ‘treat Britain havejoined the council of 

== velcome of the proposed American Exhi- 
bition in London. 


THE artesian well at Fort Keogh, M. T., a proposal for 
the sinking of which will be found in our proposal 
column, isto be bid for per foot, or per 100 ft., with size 
of pipe proposed. A flow of not less than one barre! 
per minute is required. 

There are two flowing wells at Miles City at 2': miles 
south east of Fort Keogh, on the same river course; 
No. 1 flows one barrel per minute through a 6in. pipe, 
352 ft. deep. The strata passed through is quicksand, 
gravel, blue clay, rock, blue clay, gumbo, slate, clay. 
rock, water, No. 2well is 456 ft. deep, with somewhat 
less water. Each proposal must be in triplicate and ac- 
companied by a guarantee signed by two responsible 
persons, who must justify in the sum of one third the 
amount of bid based on a depth of 8v0 ft. 


THE Business Men’s Association of Putnam, Conn., 
are considering a town water supply. Mr. William 
Wheeler, a Civil Engineer of Boston, lately addressed 
them upon this subject and stated that aftera hasty ex- 
amination he believed they could get a daily supply of 
% million gallons from Dam Brook or 10 to 15 million 
from Little River. He suggested a pumping supply 
with reservoir, or stand pipe of 44 million capacity and 
a daily distribution of 350,000 gallons; the total esti- 
mated cost to be $79,000, with 49.000 lin. ft. of piping from 
4to12in. diameter. The estimated revenue was from 
60 hydrants at $10 each, 2,400; railroad supply, $1,600; 
and from 5,000 inhabitants at $1.50 each, $7,500; a total of 
$11,500. The estimated annual expense was $3,500, in- 
cluding coal at $800; wood,$100; Engineer, $1,000 ; Super- 
intendent and Collector, $750; repairs, additional pipe 
and sundries at $850. 

The Association adopted a resolution that at the next 
meeting the question of organizing a company be 
discussed. 


On Dec. 6, a decision was rendered in favor of the City 
of New Yorkin the Tilly Foster Iron Mine case, pend- 
ing since 1875. Damages to the extent of one million 
dollars were claimed, by reason of the construction of 
a@ storage reservoir in the Croton system near the 
mine. The owners claimed that this reservoir of 600 
acres, surrounding the mine on three sides, increased 
the amount of water entering the mine and practically 
rendered it unworkable and deprived them of its 
profits. 

A Commission wus appointed to determine the com- 
pensation due the mine owners, and some of the most 
prominent mining engineers and geologists in the 
country testified before this Commission on the points 
involved ;: among these were, Profs. 8. Dana, of Yale Col- 
lege; N. S. Shaler, of Harvard; Henry 8. Munro, of 
Columbia Col. School of Mines; Rossiter W. Raymond; 
Geo. H. Cook, ete; and among the Civil Engineers were 
Genl’s Quincy A, Gilmore and John Newton. 

The report of this Commission now awards the 
claimants the sum of $10,117.40, the actual value of the 
50 acres of land taken by the city, and disallows all 
claims for damages to the mine, The printed record 
of the case is said tobe one of the most exhaustive 
treatise on iron ore deposits extant. 


Aquepuct Brps.—The bidding for the building of the 
big aqueduct has settied down between Brown, Howard 
& Co., of Chicago, the builders of the Nickel Plate Rail- 
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road, and John O’Brien, of Rhinebeck, Dutchess 
County, the builder ofthe Sidling Hill tunnel on Van- 
derbilt’s South Pennsylvania Railroad, a double track 
cut one and one-half miles long; of the two Government 
canal basins in Montreal and of the New York and 
Canada Railroad from Whitehall to Rouse’s Point, the 
latter work involving an expenditure of $4,000,000. 
Some of the points of resemblance between the bids of 
these rival contractors fairly amount to a coincidence 
which has excited Mr. O’Brien’s suspicions. Mr. 
O’Brien’s bid was the lowest for the aqueduct, as the 
Aqueduct Commission discovered when it opened the 
bids a fortnight ago. Mayor Edson expressed the 
belief that his figures were too low to enable him to do 
the work well, or to complete it if once he was allowed 
to begin. The Mayor, among other members of the 
commission, requested Mr. O’Brien to furnish guar- 
antees from his bondsmen that they would qualify in 
the amount set opposite their names. The Mayoradded 
that he would then vote to give him the contract, and 
that his vote would doubtless settle the matter. The 
bondsmen were ex-Congressman Thomas Cornell, of 
Kingston, and his son-in-law Samuel Coykendall, of 
the same city; Smith M. Weed, and Andrew J. Williams, 
of Plattsburg; Congressman Henry G. Burleigh, of 
Whitehall, and Louis Ryder, of Rhinebeck, all of whom, 
it is hardly necessary to say, are amply qualified to 
cover any amount which they may assume upon a bond 
of this nature. The guarantees were duly procured 
and furnished to the commission, but it was decided to 
eall for another set of bids, and those contractors who 
believed they could meet the commission’s demands 
commenced to figure again. 

There are two sections of the work, A and B, on which 
O’Brien and the Chicago firm widely differed in their 
bids. Brown, Howard & Co., bid $1,161,175 on’section A 
and $1,273,700 on section B. Mr:O’Brien bid $918,807 on 
section A and $962,054 on section B. The new bids 
opened yesterday are now attracting attention. 
O’Brien finds that his rivals have knocked off half a 
million dollars in the aggregate on these two sections, 
and have now got down to about his own figures, They 
now bid $930,850 on section A and $995,350 on section B. 
He finds that on other portions of the work the figures 
of his rivals are even lower than his figures of two 
weeks ago, to which the Mayor so strenuously objected 
on account of their lowness. He has added to his former 
list of bondsmen a dozen names, among them those of 
R. P. Huntington, Senator Thomas Newbold, and the 
head of the Delamater [ron Works. 

The Aqueduct Commissioners, at a late meet- 
ing, were evenly divided upon the question of giving 
the Dutchess contractor the contract, after an exami- 
nation of his sureties and his recommendations from 
the private corporations who have employed him in the 
past. Mayor Edson, Controller Grant, and Commis- 
sioner Dowd favored the Chicago firm. and Commis- 
sioners Spencer, Baldwin, and Thompson voted for Mr. 
O'Brien. The Mayor’s action in declining at one meet- 
ing to favor a contract because of the lowness of its 
figures ,and'then at another meeting indorsing a con- 
tract which is even lower than the first one, is com- 
mented upon as remarkable, to say the least.—N. Y. 
Times.—%th. 


NEWS OF THE WEEK. 


Railroads and Canals. 


Pie iron is down to $16 per ton, Glendon 
brand. 


Tue great Suspension Dry Dock at St. Johns, 
N. F., costing $600,000 was opened on the 10th. 


Tue B. & O. R. R., has borrowed ten million 
dollars to be employed chiefly in connecting 
the Pittsburg and Connellsville railway and 
connecting roads. 


Tue railroad bridge over Mad River, just 
West of Springfield, Ohio., was burned Decem- 
ber 10. The span was 200 feet long, and the 
railroad’s loss is estimated at $20,000. 


PH@NIXVILLE, Dec. 10.—The Phoenix Iron 
Works are in receipt of a number of heavy 
orders and after the Christmas holidays they 
will resume work on full time. These works 
employ over 1,000 men. 


PirtsrurG, Pa., December 5.—On the West- 
ern Division of the Pennsylvania Railroad 
1,000 men, principally trackmen, have been 
discharged within the past week. The reduc- 
tion is about 10 per cent of the working force. 


THE Argentine Republic has declared valid 

and in force the rantee of the Eastern 

Railway of Entre Rios, an enterprise in which 

American capitalists are largely Interested. 

The concession was made for this road in 1872, 

ae runs between the Uruguay and Panama 
vers. 


A new tariff went into effect on Dee. 9, on 
the East River Bridge. The toll is now, for a 
horse and man 3cts., instead of 5cts.; for a 
horse and vehicle 5cts. instead 10cts.; for two 
horses and a vehicle, 10cts. instead of 20cts. ; 
and for each horse beyond two, 3cts. instead o 
Sets. The passenger toll remains unchanged. 


I 





A Dispatcu from Cairo says the Technical 
Commiseion propose to make the Suez Canal 
of the uniform width of forty metres. 


Carro. Dec. 4.—Count DeLesseps and the 
Commission have completed their examina- 
tion of the Suez Canal at Ismailia. and ap- 
proved the plans for widening the water- 
way. 


‘Tue Wrightsville, Ga., and Dublin R. R. is 
being located. It is 20 miles long, with the 
prospect of being extended as much farther. 
Arthur Pou formerly engaged in the Mexican 
Central R. R. but now o rightsville, Ga., is 
Chief Engineer. 


THREE THOUSAND tons steel rails have been 


received at Brunswick, on the line of the East | 


Tennessee, Virginia and Georgia Railroad re- 
cently. These rails are destined to replace the 
iron rails now in use on the Georgia and Ala- 
bama divisions of the line. 


Lonpon, Dec. 3°—An immense petition has 
been published to the authorities of Berlin 
praying for the substitution of asphalt for 
stone inthe pavement ofthe streets of the 
capital. It is signed among others by the 
owners of 15,000 out of the 27,000 horses owned 
in Berlin. 


The San Joaquin and Sierra Nevada R. 
R. is pushing eastward through Calaveras 
County Cal., and hope to have the track 
laid to Valley Spring in January next. The 
San Francisco —— Co., have the contract 
for the trestle-work in Bear Creek Canyon. 


THE fastest time ever made on an English 
railway was recently done between Padding- 
ton and Swinton stations, on the Great 
Western—seventy-seven and one-half miles in 
one hour and twenty-seven minutes, being 
fifty-three and one-quarter miles per hour. 
No stops were made.— Boston Post. 


Pirrspure, Dec. 5.—The Pennsylvania Rail- 
road, it is said, will build, by the middle of 
next Summer, at a cost of $40,000 per mile, a 
double-tracked elevated road between this cit 
and Wells Station, and thereafter take o 
thirty accommodation trains from the main 
line and run them on the elevated road. 


THE cars on the Philadelphia Cable Road, 
Columbia Avenue division, are expected to be 
running by next week. The two engines sup- 
plying the motive power are 250 H. P. oath. 
A large number of ordinary cars have been 
altered for the new service by connecting the 
‘** grip” with a lever on the front platform. 


GENERAL SANDFORD, the American delegate 
to the Congo Conference, is having a hard 
fight over his proposal for a neutral railway 
from Nivi to Stanley Pool. The French oppo- 
sition is very strong. The true secret of the 
opposition seems to be the desire ofthe French, 
under the De Brazza project, to control the 
railroad leading from the coast to Stanley 
Pool, in spite of the wishes of the Conference. 


Canapa Pactric Extension.—It is stated 
here that the ten millions which the Ontario 
and Quebec railway bonds will realize in Eng- 
land will be devoted to building the Lachine 
bridge, the extension of the Canadian Pacific 
line from Montreal to Smith’s Falls, and for 
the extension of the Credit Valley line from 
St. ''homas to the Detroit river. These enter- 
prises will commence on the return of Mr. 
George Stephen from England.—Toronto Mail, 


SPRINGFIELD, Itu., December 4.—The Gales- 
burg and Highland Railway Company has 
filed articles of incorporation to-day with the 
Secretary of State to construct a road from the 
north line of Knox Township, Knox County, 
Ill., to the City of Galesburg. The organizers 
and first Board of Directors, L. L. Scott, W. 
H. Hensel, John Bassler, Joseph Pine T. C 
McChesney and J. W. Ross, all of Galesburg. 


AuBany, Ga., December 4.—The Bainbridge, 
Cuthbert and Columbus Road has been sold to 
a New Yorksyndicate, and the completion of 
the division from Bainbridge to Cuthbert 
guaranteed within one year. The price paid 
was $90,000. The road will be extended from 
Cuthbert to Florence, thence across the Chat- 
tahooche to tap the Louisville and Nashville 
Road at the most practicable point. and from 
Florence to Columbus, connecting with the 
road now in contemplation from Columbus to 
Atlanta, Cedartown. 


Tue Balt. and Ohio R. R. Co., has just nego- 
tiated a loan for $10,000,000 to be used in the 
developement and improvement of its western 
branches and connections. Bonds to this 
amount will be issued by the Company and 
further secured by a lien on the Pittsburgh & 
Connellsville R. The bonds will mature in 
40 years and bear 5 per cent. interest. The 
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money is to be used chiefly in the betterment 
of the Pittsburgh & Connellsville R. R. 


Messrs. Basset and Nute, Civil Engineers, 
Newark New Jersey, presented a plan for 


| the disposal of sewerage, to the East Orange 


Township Committee, on Dec. 1. These gentle- 
system, with a 
6in. pipe asa minimum. To provide for a pop- 
ulation of about 60,000 covering 3} square miles, 
is estimated to cost $281,023, with cement pipe; 
iron pipe would cost $110,000 in addition. The 
committee adjourned without taking any de- 
cisive action. 

PoRTLAND, Pa., Dec. 5.—There is a report 
here, based on good authority, that the Penn- 
sylvania, Slatington and New England Rail- 
road has succeeded in placing $400,000 of its 
bonds, and that contracts have been given out 
for finishing the road from Slatington to 
Pine Island, in New Jersey. It is said the 
steel rails have already been purchased and 
paid for. The road has been under construc- 
tion for years, and has suffered for want of 
funds. If built it will open a direct route from 
Boston to Harrisburg. 


SPRINGFIELD, IIl., Dec. 5.—At a meeting of 
the directors and stockholders of the Eastern 
and Western Air Line Railroad Company to- 
day a consolidation of the five companies 
bearing this title was effected. Its route ex- 
tends from a point in Western Pennsylvania 
to Council Bluffs, Iowa. It will cross the Mis- 
sissippi River at Aledo, Mercer County. It is 
asserted that neither bonds nor stock of the 
company will be placed on the market until 
the completion of the road. The capital stock 
is $52,000,000. 


CHESAPEAKE & NASHVILLE R. R.—The locating 
party of this road reached Gallatin, Tenn., on 
the 5th. The distance fiom Nashville to 
Gallatin will be aboutone-and-one-half miles 
shorter than by the L. and N. R. R., and the 
grades lighter. Parties are actively engaged in 
securingthe right of way between Nashville and 
Gallatin. The party will go on relocating on 
the un‘inished road bed of the old Cumberland 
& Ohio R. R. from Gallatin to Scottsville 
Ky. E. Zimmerman, President; office, 31 and 
33 West Pearl Street, Cincinnati, O.; W. H. 
Spradlin, is engineer in charge of location; R. 
L. Williams is assistant engineer. 


Miscellaneous. 


ConGreEss has passed the bill authorizing the 
construction of a bridge across the St. Croix 
River, between Stillwater and Taylor’s Falls. 


THE contract for macadamizing Main St, 
Manayunk, Pa., was awarded to Conkling & 
Co., at $2.23 per square yard. 


Tue Board of Public Improvement, of Chi- 
cago, met Dec. 3, and awarded the contract to 
erect the new boiler house at the Water-works 
to Michael Britt at $21.994. 


Tue Executive Council of the International 
Inventions Exhibition to be opened next May 
in London, has resolved to receive American 
applications for space until January 31. This 
further and final extension of time has been 
granted in order that American inventions may 
be fully represented. J. Pierpont Edwards, 
British Consul in New York, has been ap- 
pointed special agent in the United States, with 
instructions to facilitate this object, 


Tue Blair bridge at Missouri Valley, Ia., has 
been settling. he settling of the west pier 
amounts to about six feet. The pier in ques- 
tion carries the shore end of a span about 
127 feet long, the river end of the span resting 
onamasonry pier, The high embankment, 
which has been filled in to take the place of 
the trestle work west of the bridge, also settled 
several feet after it was first made, butas it 
has remained firm for some months, it sup 
posed to have touched hard bottom below the 
the mud. Asthe pier settles the end of the 
span is kept up by blocking. 


A TWELVE-INCH gun was cast at the South Bos- 
ton Iron Works recently, making the fourth 
cast by the company to fill an order for five 
pieces of heavy ordnance for the United States 
Government, the three already cast being one 
ten-inch and onetwelve-inch gun and a twelve- 
inch mortar, the latter of which is to be cov- 
ered with two thicknesses of steel bands 
around the breech. The flask in which the 
casting was made is forty feet a and nearly 
four feet in diameter, and consists of a cast 
iron tube, around which is wound a layer of 
hemp-rope, the whole being covered with a 
thin layer of mouldingsand. The cooling will 
take four days, at the end of which time the 

un will be removed, turned and bored. The 
nside will be fitted with a steel tube one inch 
thick, and two layers of steel bands, aggrega- 
ting four-inches in thickness, will be shrunk 
around the breech 
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Arnold, Gere & Stevens... 1,296,630 
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Brown, Howard & Co 
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1,420,020 | 9 674,005 
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1,071,430 1 599,405 


3 1,496,725 


Collins & Rider.......-.-..- 1,146,090 
Dowdney, Abraham 
Del Genovese, Virgilio.... 
Dickenson, P. 
Douglass, Dalzell & Doug-: 

lass* 1,209, 8 | 1,315,576 
Dowling & Kennedy 
Duffy, Edward. 
Malone, MceGrann & Co.... 
MeQuade, John 
O’Brien & Clark 
Phelps, H. 
Phelan & Westbrook 
Swift & McNamee 
Smith & Beard 
Smith, Hamilton Jr.** 1,288,760 
Smith & Brown........---- 
Smith, Rutter & Ripley.*** 1,304,285 
Soule, Howard 1,308,072 | 
Tierney, Miles.........-... 
Ward, Mackin & Co 
Weber & Wendtt 


12 | 1,413,768 13 


9 | 1,463,885 


11 | 1,397,560 
13 | 1,804,130 


1,148,860 5 1,305,440 
1,157,180 | 7 | 1,261,845 


* Will accept from one to four sections. 
** Will only aceept for whole work. 
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1,418,904 | 


9 | 1,589,407 
1,499.487 


1,333,237 


| 
| 1,561,000 


} 
12 | 1,741,375 
| 1,651,212 
11 | 1,674,400 
7 | 1,623,000 


8 | | | | 
5 1,594,580 _ 9 | 1,361,885 | 5 | 1,664,680 | 8 | 825,510 1 


1,282,225 3 1,527,065 | 3 | 652,240 


| 592,875 


| 5 | 744,965 
| 658,450 


| 596,500 | 


*** Will not accept a contract except for four consecutive sections. 


t Will accept a contract for any two contiguous sections. 


Buns for repairing the pier and its approach 
at the foot of West Forty-sixth Street. Opened 
October 24, 1884, at office of Department of 
Docks, 117 and 119 Duane Street. 

_P. 5S. Ross, $3,850; J. D. Leary, $4,140; J. A. 
Kelly, $4,425; Jos. Walsh, $4,540; John Gillies, 
$4,740; Walls & Van Ripen, $5,770. 

Contract awarded to P. S. Ross. 


Bins for repairing and extending the pier at 
the foot of Thirty-fifth Street, North River, 
opened Oct. 24th, 1884, at Department of Docks, 
office 117 and 119 Duane Street. 


Repairs. 
17,774 
18,925 


Extension. 
10,512 
8,575 


Total. 
28,256 
26,500 
26,745 
24,430 


John Gillies, 
P. 8. Ross, 

J. Walsh, 18.345 9,400 
J. D. Leary, 15,990 8,440 


Contracts awarded to J. D. Leary. 


Asstract of Proposals for the Iron Work in 
the foundation of Dam_No. 6. Great Kanawha 
River opened at the U. S. Engineer Office, 
Charleston, W. Va.,at 12 mM, December 2d, 1884. 

No.1. O. A. & W. T. Thayer. Charleston, W. 
Va., $2.196.00. No. 2. John ©. Froehlich & Co., 
Baltimore, Md., $3.185.55. No 3. H. A. Ramsay 
& Son, Baltimore, Md. $2.818.35. No. 4. The 
Swead & Co. Iron Works. Louisville, Ky.. $2.- 
270.01. No. 5. Morris & Marshall. Pittsburgh, 
Pa,, 2.644.24. No.6. Vulcan Machine Co. Mid. 
dleport, Ohio., $2,225.28. No. 7. Enos, Hill & 
Co., Gallipolis, Ohio, 2.379.00. No. 8. Colwell 
Iron Works, New York City, $2.502.02, No. 9. 
W. F. Robinson & Co. Farmer, Ohio. ,$2.167.25. 
*No. 10. T. H. & W. J. Carlin, Trustees, Alle- 
gheny Pa., $1.979.69. 


*This proposal was recoived at94.M. Dec3, one day 
after date of opening bids. 


‘HE Department of Docks, New York. 
opened bids on Dec. 10, for contracts 219 and 
220. The first was for repairing the pier at the 
footof West 129th Street., and the second for 
repairing piers at West 15th and West 16th 
Street both on the North River. The bids re- 
ceived were as follows: 

Con. 219 Con. 220 
W. 15, St. W. 16. 8t. 

4,650 4,500 

3.446% 4,327" 

5,740 5,490 

4.800 4,200 

5,000 4,800 

Wm. P. Kelly’s bid ls informal and may, 
probably wlll be rejected, in which case these 
contracts willbe awarded to those marked.* 


os. Walsh, 
: laherty & O’Connell, 


. D. Leary, 14,890 
Wm. P. Kelly (informal) 10,847 
P. 8. Ress, 12,585* 


$13,000 
14,775 


Asstract of bids received at Department of 
Public Works, 31 Chambers street, New York 
ay, See opened on November, 29th. Sewer 
in Eighth Avenue between 114th and 116th 
streets. 

Quantity of work to be done or material to 
be delivered : 500 feet of sewer ; 4,000 feet b. m. 
of timber foundations ; 35,000 feet b. m. timber- 


ing. 

Bids in aggregate; J. A. Devlin, $5,308; B. 
Maloney, $4,535; J. Moore, $4,095; M. Egan, 
$3,115; J. Slattery, bid informal, not accepted ; 
J. McKim & Son, $4,977. 

Contract awarded Dee. 3d., to Michael Egan, 
er sureties are approved by Comp- 
roller. 
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Sewer in Kingsbridge Road between 155th 
and 156th streets. Quantity of material to be 
delivered or work done; 286 feet of sewers; 
one receiving basin; 200 cubic yards excava- 
tion ; 300 feet b. m. of timber. 

Bids in aggregate. Geo. E. Clarke, $2,461.50; 
B. Maloney, $2,753.50; J. Moore, $2,925; Allen, 
O’Grady & Co., $2,185.80; J. Slattery, $2,395; 
Hayden & Morton, $2,176.50. 

Contract awarded, Dec. 3d., to Hayden & 
Morton, provided sureties are approved by 
Comptroller. 


Sewer in Sixty Sixth street from Eighth to 
Ninthavenues. Quantity of work to bedone: 
800 feet of sewer; 2,000 cubic yards rock exca- 
vation ; 2,850 feet b. m. of timbering. 

Bids in aggregate: J. McKim & Son, $11,385 ; 
M. Egan, $11,417; V. Del Genovese, $11.751.40; 
J. Slattery, $12,368.50; J. Moore, $13,485.50. 

Contract awarded, Dec. 3d., to J. McKim & 
ee provided sureties are approved by Comp- 
troller. 


ReEcEIVING basins on East side of Ninth 
Avenue, opposite 78th, 79th and 80th Streets, 
and alterations on receiving basins existing at 
Ninth Avenue, 77th and 8ist Streets. Quan- 
tity of work to be done: - 

300 lineal feet of culvert; 5 receiving basins; 
200 cubic yards rock excavation ; 5000jfeet b. m. 
of timbering. 

Bids in aggregate: B. Maloney, $2,590; J. 
Slattery, $3,270; B. Mahon, $2,290. 

Contract awarded to Bernard Mahon, Dec. 
en sureties are approved by Comp- 
troller. 


REGULATING and grading Fourth Avenue 
from Ninety Seventh Street to One Hundred 
epee Second Street. Quantity of work to be 

one: 

18,175 cubic yards filling ; 1,047 lineal feet dry 
stone box culvert. 

Bids in aggregate: J. Slattery, filling 20c. 
culvert $1.50; aggregate $5,505.50; J. B. Devlin, 
filling 18c. culvert $1.50; aggregate $5,082; M. 
Egan, filling .05c., culvert $2.25; aggregate 
$3,354.50; J. Slattery, (Bid $2) 18c. culvert $1.50; 
aggregate $5,082. 

ontract not awarded. 


ReEGvLATING and grading sidewalks in 85th 
Street from Ninth to Tenth Avenues, and set- 
ting curb stones and flagging sidewalks 
therein. Quantity of work to be done: 1,620 
lineal feet of curb stone; 6,656 square feet of 
flagging. 

Bids in aggregate: T. Murray, $2,330.44: M. 
Casey, $3,025.28; T. Gearty, $2,511.88; D. W. 
Moran, $2,152. e 

Contract awarded to D. W. Moran, Dec. 3rd, 
provided sureties are approved by Comptroller. 


REGULATING and grading 99th street from 
Eleventh Avenue to Riverside Drive, and set- 
ing curb-stones and flagging sidewalks therein. 
Quantity of work to be done: 4,690 cubic yards 
earth excavation ; 5,540 cubic yards rock exca- 
vation; 940 lineal feet of curb-stone; 3,856 
square feet of flagging. 

ids in aggregate : F. Gearty, $10.454.20 ;L. 
W. Johnson, $9,788.70: J. McKim & Son, $13,- 
765.38; Thos. E, Cummings, $10,982.32 ; Bernard 
Mahon, $10,741.20; V, Del Genovese, $8,964.90; 
J. Slattery, $9.847.60; J. Slattery. (Bid $2) $11,- 
Ons; P. Farley, $10,472.70; J. Kingsley, $12,- 

_ Contract awarded to Vergilio Del Genovese, 


Dec. 3d., provided sureties are approved by 
Comptroller, 


REGULATING and grading 14ist. street from 
Tenth to Diagonal Ave. and setting curb-stones 
and flagging sidewalks therein. Quantity of 
work to be done: 38 cubic yards earth excava- 
tion ; 20 cubic yards rock excavation ; 867 cubic 
yards filling ; 557 lineal feet of curb-stone ; 2,194 
ae feet of flagging. 

ids in aggregate: F. Gearty, $1,446.50; 
T. Murray, 1,204.52; J. Slattery, $1,414.69. 

Contract awarded to T. Murray, Dec. 3d., 

provided sureties are approved by Comptroller. 


LayinG additional course of flagging, four 
feet wide, on sidewalks of Sixth Avenue from 
125th to 145th streets: Quantity of work to be 
done; 31,300 square feet new flagging, 

Bids in aggregate: D. W. Moran, $5,992; 
7. pear, $6,753 ; B. Mahon, $6,290; T. Murray, 


$6,816.50. 
Contract awarded to D. W. Moran, Dec. 3d., 
provided sureties are approved by Comptroller. 


Pavine 78rd Street from Ninth Avenne toa 
line 225 feet west of Eighth Avenue with granite 
block pavement and laying crosswalks at the 
intersecting streets and avenues where re- 
quired. Quantity of work to be done: 1,890 
panere yards pavement ; 168 square feet bridge 
stones. 

Bids in aggregate: N. Baird, $4,379.76; W. 
Kelly, $4,630.40; J. White, $4,408.32; Geo. T. 
Doad, $4,657.52; T. E. Crimmins, $4,914; T. 
Gearty, $3,916.50; Morton & Fay. $4,296.60; J. 
a Smith, bids informal; W. A, Curry $4,510,- 


Contract awarded to F. Gearty, Dec. 3rd, 
— sureties are approved by Comptrol- 
er. 


Pavine 82nd Street from Eight to Ninth Ave- 
nues with granite block pavement, with a 
foundation of ‘broken stone thoroughly rolled. 
Quantity of work to be done: 2,725 square 
yards pavement. 

Bids in aggregate: W. A. Curry, $7,197.20; J. 
White, $7,132.30; Geo. T. Doad, $7,128.80: Mor- 
ton & Fay, $7,216; T. Gearty .698; M. 
Baird, $7,231.40; J.'G. Smith, $7,095.40; W. 
Kelly, $7,159.50. 

Contracts awarded to T. Gearty, Dec. 3rd, 

rovided sureties are approved by Comptrol- 

er. 


Tue following is an abstract of the proposals 
received for continuing the constructionn of 
Jetties at Volusia Bar at St. John’s River, 
Fla., received by oy Wm. T. Russell, Corps 


of Engineers, U. . 

Geo. A. D , JACKSONVILLE, Fa., driv- 
ing piles, $6.50 each; drawing up old piles, 
$4.00 each; furnishing rip rap stone on the 
work, $6.90 per cubic yard; furnishing cable 
chain and spikes, .07 cents per pound. 

C. L. Casstpy, JACKSONVILLE, Fua., driving 
— $6.00 each ; drawing out old piles $5.00 

ishing rip SS. on the work, $5.75 
per cubic yard; nishing cable chain and 
spikes, .06 cents per pound. 

C. F. Hopxtns and G. F. LeBaron, Jackson- 
VILLE, Fxa., dri piles, $5.0Ceach; drawing 
out old piles, $5.00 each; furnishing rip rap 
stone on the work, $6.00 per’cubic yard; fur- 
nishing cable c and spikes, .09 cents per 


und, 
PoThe contract was awarded to Messrs. Hop- 
kins & LeBaron, 





